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NEWS AND INTERVIEWS. 
tern Union wire used for carry- 
esults and pool room quotations 
ew York city and Buffalo was 
week east of Albany, and the 
first Guttenburg race changed 
horse Headlight first past the 
1 of the right winner Hannibal. 
ght. have proved successful but 
that the cipher signal was bulled 
read ‘‘Laddy” instead of 
Quite a lump of money was 
idlight by those identified with 


to 


Mitchell, a fireman in the power 
\layor Gleason’s electric road in 
| City, attempted to cut a thread 
inger with a jackknife one night 





around 

last weé The knife slipped from his 
grasp in anattempt to catchit, he drove 
the blade into his abdomen. The doctore 
say the ind is fatal. 

The ( )f Russia has made use of extra- 
ordinary precautions to guard himself from 
Nihilists (uring his contemplated trip from 
St. Pet irg to the Caucasus. Several 
regiments have been detailed to guard the 
route, a entinels will be stationed every 
100 feet 1g the whole line. All bridges, 

= forests farm buildings along the route 
will be ‘tric lighted, and from a cer- 
tain day only persons buying tickets and 
submittiny to thorough examination of their 
luggage will be allowed at the railway sta- 
tions at o trains. Track walkers are 
thick the whole line, and commis- 
sioned ers swarm at all the city sta- 
tions 

Rather « good story is told of one Willing, 
who has recently assumed the position of 
advertis agent for a certain electrical 
journa » business manager told Willing 
to go « ind get a contract somewhere 
from s dy, he didn’t care who it was. 
Willing a copy of the paper in his over- 
coat pr ind started. Entering the first 
manufa ing establishment he came to, he 
walked to a little cubby-hole in the 
business office and rapped on the window. 
A man raised the window and looked out. 

“Good morning, sir,” said Willing. ‘‘ My 
ame is 

“Haven't time to talk to you this morn- 
ing. G morning,” and the man banged 
the window down. 

Willing hesitated a minute and then slowly 
walked As he went down the street he 
began t ink he had been insulted and got 
hotter ler the collar the farther he 
Walked 

“That fellow,” soliloquized Willing, 
~ Saw the paper in my pocket and. sized me 
up for an advertising agent. He insulted 
me. I'll go back and see him if I have to 
wait aweek. Ll tell him what I think of 
him, tor lll show him.” And back 
Willing tramped. Walking in briskly, he 
tapped loudly on the cubby-hole window. 
The same man raised it again and looked 
out 

“T guess you didn’t know who I was a 
few minutes ago,” said Willing. 

“No. 
“My name is Wilting and I represent a 








firm who wanted to place a large order 
with your house.” 

“Tea,” 

‘‘Butif you treat your customers as you 
did me, I know where I can place my $1,100 
orders to better advantage.” 

‘* Very sorry, Mr. Willing,” replied the 
man in the window, ‘‘ very sorry; but as 
this concern has been in the hands of a 
receiver for two weeks, I don’t think we 
could handle your order. Good morning.” 

And down went the window. 

+ = e—____ 


Electrical Methods of Analysis. 


Electrolytical methods of analysis have 
long been in use for certain restricted pur- 
poses by the generality of chemists, and have 
been adopted as a kind of cult by a few en- 
thusiasts in Germany and America, but until 
quite lately electrical methods pure and 
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It was found that the increase of conduct- 
ivity of water contained in a glass vessel was 
in direct proportion to the corrosion of the 
glass, and the net results of the experiments 
served to confirm the observation previously 
made by other methods that the extent to 
which the glass was attacked increased with 
the temperature, and was greater with a new 
vessel than with one that had been used be- 
fore. That the method is accurate appears 
probable from the fact that the deductions 
drawn by its means agree with those ob- 
tained by the very delicate process of titra- 
tion devised by Mylius and Forster. The 
method of determining the chemical compo- 
sitions of solutions by the observation of 
their physical properties has already done 
good service, and has led to the device of 
such instruments as the refractometer and 
the polarimeter, and the time may yet come 
when the resistance box and the Wheatstone 
bridge may equally be of specific if not of 
general utility. —London Industries. 
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CROWDED. 
simple have been almost unknown. We re- 
corded an attempt of the kind a short time 
ago which was based on the alteration in 
conductivity of milk caused by the addition 
of water, and pointed out that the analyst 
using this process would be dependent upon 
the courtesy of the milk dealer to inform 
him of the source whence the water was de- 
rived and to provide a sample for examina- 
tion. A more feasible plan, resting on the 
same principle, is now suggested for de- 
termining the extent to which glass is at- 
tacked by water. According to popular be- 
lief, glass is entirely unaffected by ‘‘ chem- 
icals”’ of all kinds, and still less is water sup- 
posed to have any action uponit. So far 
from this being true, it is very appreciably 
acted upon by the most diverse solutions, 
and notably by water itself, and it is fre- 
quently a matter of importance to determine 
the degree of vigor of this action, and to dis- 
cover which composition is best suited for a 
glass intended to resist it as far as possible. 





Self-Discharge of Accumulators. 


Dr. Krigel, of Berlin, gives an account in 
the Elektrotechnische Zeitschrift of the dis- 
charge of the negative plates of secondary 
cells on open circuit. The vbservations were 
carried out upon Tudor cells. In an installa- 
tion it had been remarked that the capacity 
of a battery was much less than that guaran- 
teed, and that the battery left by itself be- 
came discharged in a few hours. A careful 
examination showed that the negative plates 
only were discharged, the metallic lead be- 
coming oxidized with much disengagement 
of hydrogen. Other negative plates were 
put in their place after a strong charge, and 
the battery now acted well. Numerous tests 
and analyses showed that the cause was due 
to the presence of foreign metals dissolved 
in the electrolyte, which were deposited dur- 
ing charge on the negative plates, where they 
form couples with the reduced lead. In par- 
ticular on the acids giving this effect were 
found copper, arsenic, antimony, molybde- 
num and platinum, the latter having a de- 
cided effect even if only in quantities of one- 
millionth. The manufacturers now only 
use the acid after having precipitated the 
metals by sulphhydric acid. 
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How the Business of the Most Prosper- 
ous of the Government Depart- 
ments is Carried On. 


FURTHER FACTS AND FIGURES SHOWING THE 
CROWDED CONDITION OF THE 
PATENT OFFICE. 





BY GEO. C. MAYNARD. 
III. 


(Concluded.) 


Taking the whole range of examining 
divisions in the Patent Office, it is impossible 
to say tbat any one of them is the most im- 
portant. If electrical inventors believe that 
the divisions which pass upon their applica- 
tions are at the head of the list, and if elec- 
tric power men wish to find proof of the 
common statement that ‘electricity is rap- 
idly superseding steam,” they will have to 
look somewhere else than in Prof. Francis 
Fowler’s division of steam engineering. He 
has seven assistants and occupies two large 
rooms in the model hall. On some accounts 
this may be considered one of the most fa- 
vorably located divisions in the office, but 
the principal examiner is obliged to share 
his room with five of his assistants, and the 
work is subject to the usual interruptions. 
The files of this division contain an unusual 
number of foreign, as well as American, 
patents which require much space. 

The plow is mightier than the dynamo, 
judging by the facilities enjoyed by the 
tillage division as compared with those al- 
lowed the electrical divisions. Examiner 
O. C. Fox has two good rooms for the use 
of his force of eight persons. A glimpse of 
the business transacted there disproves the 
common notion that the patent system is 
inimical to the agricultural interests. The 
number of machines used in working the 
soil and the ingenuity displayed in inven- 
tions relating to them are marveluus and show 
that, in the adoption of labor saving, money 
making devices, the farmers are quite up 
with the representatives of other leading 
industries. 

Examiner Wm. H. Blodgett has charge of 
one of the metal working divisions, which acts 
on all applications relating to screw making, 
gear-cutting, tools, planers, chains, needles 
and pins, and many other appliances. The 
seven employés have passably good quarters 
and facilities for work. 

The furniture manufacturers of Grand 
Rapids, Michigan, in particular, and the rest 
of the world in general, send their applica- 
tions to the division of Examiner G. 8. Ely, 
who has eight assistants quartered in two 
rooms. By using electric lights in the mid- 
dle of the day, they manage to keep the work 
going, without any prospect of ever catching 
up. 

Another examiner who is temporarily lo- 
cated in the Model Hall is L. B. Wynne. 
He also has two rooms and six assistants. 
Inventions relating to flour bring a great 
many applications on a variety of subjects to 
him. This division also deals with oil and 
artesian wells and ore-crushing. In the last 
class are all the new electric coal cutters. 
Inventor Van Depoele had many applica- 
tions before the division. 

On the main floor of the building is located 
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the division of mechanical engineering, of 
which W. L. Aughinbaugh is the principal 
examiner. Among the subjects coming be- 
fore him are cable railroads, elevators, hoist- 
ing apparatus, coal carriers, store service 
systems and all mechanical motors. All 
applications for patents on perpetual motion 
inventions are examined in this office, and 
they number about one per month. Last 
year there were twice as many. No inventor 
of such a machine ever got his application 





W. L. AvGHINBAUGH, PRIN- 
CIPAL EXAMINER ME- 
CHANICAL ENGINEERING. 


Francis Fow er, Prin- 
CIPAL EXAMINER STEAM 
ENGINEERING. 


througb, and none were ever convinced that 
their machines would not work. In one 
case, when the office had decided against the 
practicability of one of these inventions, the 
applicant offered to bring an affidavit from 
a distinguished United States Senator to 
prove his claim, and, when the offer was de- 
clined, invited Mr. Aughinbaugh out to 
Kansas to see the machine ip operation. 
The force of this division consists of nine 
persons, occupying one room 20x24 feet. 
The room is crowded to its utmost extent 
and alarge number of cases have been moved 
out into the corridor. The illustration shows 
about half the room. The Review’s artist 
who made the cut must have been so at 











R. P. Hatns, PrincipaL =O. C. Fox, PRINCIPAL 

EXAMINER TEXTILES. EXAMINER FENCES, Etc. 
tracted by the picture of the young lady that 
he overlooked and left out that of the prin- 
cipal examiner, which, in the photograph, 
was an exceedingly good one. 

The division of civil engineering can be 
found without entering any room. It hasa 
line of record cases 80 feet long in the public 
passage, aud the examiners spend much time 
there studying cases referred to them. The 
principal examiner is Mr. B. W. Pond and 
he has eight assistants, all packed in one 
room, similar to that occupied by mechanical 
engineering. Railway construction, bridges, 
hydraulic engineering, fire proof buildings, 
fire-escapes and all engineering structures 
belong in this division. It is simply impos- 
sible for it to do justice to the work with the 











Matcotm Seaton, Prin- B. W. Pond, Principat 
cIpAL EXAMINER FIRg- EXAMINER CiviL_ En- 
ARMS, Erc. GINEERING. 

facilities provided, to say nothing about the 
necessity of a larger force of examiners. It 
is cause for constant astonishment that in 
matters involving such vast interests the 
facilities for transacting the legitimate busi- 
ness of the Patent Department should be so 
utterly inadequate. 

In contrast with the quarters just described, 
Examiner W. W. Townsend has two fine 
rooms, which were vacated by the Land 
Office last July, They are damp and insufii- 
ciently heated. The former occupants are 
either dead or suffering with chronic rheu- 
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matism. Nine persons are engaged on mat- 
ters pertaining to gas engines, windmills, ice 
machinery, air brakes and pneumatics gen- 
erally. 

Another division which has clean and 
newly-fitted quarters is that of Examiner 
Ballard N. Morris. Wood-working machines 
and tools of every description are the sub- 
jects to which applications coming to this 
division relate. Numerous patents on tools 
for cutting fibre for incandescent lamps 
have been passed there. Ten persons are 
employed on the work and, omitting such 
trifles as insufficient heating and the neces- 
sity of pieceing out the daylight with elec- 
tricity, there is no apparent reason why it 
should not be well done. 

Examiner A. P. Greeley, whose division 
deals with advertising, baggage, storing of 
vessels, etc., is not so fortunate. His room 
is 20 feet square, and in it eight persons are 
employed. On every side of the room there 
are cases, with shelves above them, filled 
with records, models, etc. The mantel is 
piled with new applications waiting exam- 
ination. It may be months before they can 
be looked at. It has been necessary to place 
a case where it shuts off the hot air register. 
There is a fire place in the room and woodin 
abundance in the cellar, but the law forbids 
its use to warm Patent Office employés. 

Whiskey, beer, alcohol, wine, soap, oleo- 
margarine, glycerine and mineral oils, are a 
few of the things requiring consideration in 
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lating to the particular subject to which 
public attention is turned. Any divisiun 
in the office is liable to meet an emergency 
of this kind at any time, and not one of them 
is at all prepared to meet it. 

The division having charge of typewrit- 
ers, linotype machines, etc., of which Oscar 
Woodward is the principal examiner, em- 
ploys eight persons and has two rooms. One 
of the rooms is at the corner of Seventh and 
F streets, the other is at the corner of Ninth 
and G streets, and the business requires al- 
most constant communication between them. 
Neither this nor any other division has a 
messenger, and officials receiving from four 
to ten dollars per day are compelled to spend 
much time traveling about the building on 
errands which could be done just as well by 
messengers at ten dollars a week. 

Textiles is the title of the division of Ex- 
aminer R. P. Hains. It bas jurisdiction over 
everything concerning cotton, wool and silk, 
from the time these articles are picked in the 
cotton field, sheared from the sheep or 
wound from the cocoon, until they are made 
into finished fabrics. The American ma- 
chine-made ‘‘ Turkish carpets” are the prod- 
uct of many ingenious inventions patented 
by this division. Mr. Hains enjoys the dis- 
tinction of having a private office which is 
better than the commissioner’s. It makes 
convenient quarters for him and his type- 
writer, and affords the luxury of two chairs 
for interviewers. The adjoining room, occu- 
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MECHANICAL ENGINEERING DIVISION 


OF THE PATENT OFFICE.—AN OBSTACLE TO 


PERPETUAL MOTION. 


the division of Examiner 8. T. Fisher, who 
has eight assistants and one small room and 
one large one for their use. All applications 
relating to gas for illuminating and heating 
belong to this division. Many schemes for 
improving illuminating gasand for the puri- 
fication of liquors by the use of electricity 
are brought to Mr, Fisher. 

Nine persons compose the force of Ex- 
aminer F. M. Tryon’s division, which passes 
upon applications pertaining to fire extin- 
guishers, pumps, hydraulic elevators, water 
works and a great variety of hydraulic appli- 
ances. This division is not particularly 
crowded, but the work is heavier than the 
present force can properly attend to. 

The applications of Gatling, Maxim, 
Hotchkiss and the host of other inventors of 
ordnance, projectiles, firearms, submarine 
torpedoes and other warlike things, goto the 
division of Examiner Malcolm Seaton, which 
has a force of ten persons in two badly 
crowded rooms. The art of war being a 
very old one, the accumulation of records is 
unusually large. The rooms are filled with 
desks and cases, while drawings and papers 
are stacked upinall the corners. During 
the past year an extraordinary number of 
applications has been received. It is a curi- 
ous and interesting fact that every rumor of 
war, a serious railroad accident, a great fire, 
the discovery of new mining districts or an 
uncommonly large agricultural crop, brings 
to the Patent Office a flood of applications re- 


pied by seven examiners, is overcrowded and 
inconvenient. 

After the textile division gets through 
with its work, the fabrics go to Examiner P. 
B. Pierce, where all inventions for turning 
them into garments are passed upon, and an 
extraordinary number are examined. The 
making of a small boy’s trousers involves 
the use of at least a dozen patented inven- 
tions, and a dozen pairs of trousers can be 
bought for what one cost 20 years ago. Be- 
sides the other duties of this division, it has 
the supervision of all design patents, The 
only file of these patents is kept in Mr. 
Pierce’s room, and their frequent examina- 
tion by attorneys adds much to the interrup- 
tions of the work. If the fad for souvenir 
spoons continues much longer the files will 
fillthe room. At present the working ar- 
rangements are reasonably good, the force 
of nine examiners having the use of two 
rooms. 

The division of E. M. Harmon examines 
all applications relating to the care of live 
stock, from mules to mocking birds; all 
dairy matters, tobacco, lubricators, etc. This 
division is not particularly crowded, but 
there is the usual clutter of furniture and the 
examiners work by artificial light at noon- 
day. 

Thomas G, Steward’s division receives and 
examines applications relating to stoves and 
furnaces of every conceivable sort, from 
corn-poppers to crematories, and it has room 
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enough. Its quarters are in two basemen, 
rooms dimly lighted by windows Opening op 
the court of the building, while on the Oppo. 
site side of the hall are located the depart. 
ment’s store rooms, where the morning gy 
illuminates a fine display of paper baskets, 
slop jars, typewriters, water coolers anj 
brooms,.in orderly array on conveniey 
shelves. 

The most important single industry in the 
country is the boot and shoe business. Thy 








W. W. Townsenp, Prin- 
CIPAL EXAMINER PNgEv- 
MATICS, Erc. 


F, M, Tryon, Pamepry 
EXAMINER Hypraviicg. 
Etc. 

interests of inventors in this line are looked 

after by the division of Examiner J, ), 

Hyer. An allowance of two pairs of foot 

gear per year to each inhabitant of the 

United States calls for 130 million pairs every 

year. The revenue from the sale of boots 

and shoes last year amounted to 225 million 
of dollars. The patented machinery used 
in manufacturing these articles is exceed. 
ingly ingenious and embraces a great variety 
of devices. In addition to these, Mr. Hyer: 
division has everything pertaining to leathe 
working machinery, harnesses and horse ae. 
coutrements, hose and belting macbinery, 4s 
well as buckles and buttons, books and eyes, 








E. M. Harmon, Princt- 
PAL EXaMINER Farm 
Stock. 


L. B. Wynne, PRINCIPAL 
EXAMINER (11. WEL, 
Ere. 


and a miscellaneous Jot of notions. Nie 
persons are engaged on the work and they 
are allin one basement room of moderale 
size. The picturesque scenery of the place 
is heightened by a feeble, rusty stove pipe 
tied up to the chandelier. A coal stove give 
out some heat and a good deal of gas. The 
desks and record cases are compactly ar 
ranged and the examiners are not complait- 
ing; but any boot and shoe manufacturer in 
the country who attempted to work his em 
ployés at such a disadvantage would ke 
bankrupt in 12 months. 

The briefest mention of the qualitications 
of the individual members of the Patesl 
Office force would require more space thao 

















Ww. H. Biopeetrt, Privn- Mors, 





BaLutaRD N. 


CIPAL EXAMINER METAL PrincipaL Exams 
Workina, Evo. Woopd-WoORKING 
CHINES. 


the REvIEw could give. In the corps thet 
are eminent lawyers, physicians, militay 
officers, graduates and professors of leading 
colleges, men of high scientific attainmenls 
thoroughly fitted for the duties assigned 
them. Many of them have had long & 
perience in various branches of the busine 
and numbers of them are qualified to p& 
form the duties of any position in the off. 

Three prominent members of the exit 
ining corps are women. They recelvel 
their appointments after passing strict 
examinations in which the men competél 
and the classes of applications which th 
pass upon are by no means of a feminist 
character or unimportant. 
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Miss S. J. Noyes, of the Electrical Divis- 
jon, attends to cases relating to electric 
motors, transformers, systems of electric 
distribution, etc. 

Miss Amelia Tyler has the classes cover- 
ing gates and fences, These include not 
only the great variety of these inventions 


ysed on farms, but all those used on rail- 


roads 
In th 


livision of civil engineering all 








Josep B ?VIN, CHIEF Howarp L. PRINCE, 

DRA 'SMAN. LIBRARIAN. 
applicati relating to cross-ties, rails and 
everything involved in railway track con- 
struction re examined by Mrs. Frances R. 
Lybrand 

The library, which is supposed to have a 
complete file of all foreign patents for the 
useof the public, is scattered about in de- 
tached rooms and in the galleries of the 
model h It is said to have the largest 
collection of electrical books in the country, 
outside of Edison’s library. The shelves in 
the aleoves devoted to this section are full 
and many booksare piled on the floor. The 
same wearisome story of inconveniences, con- 
fusion ani obstruction to the proper course 
of legitimate business must be told of the 
attorney om and the record room. 

Various remedies for the existing difficul- 
ties hav en recommended and several 
measures i:itended to bring the much needed 
relief are vow pending. One of them pro- 
poses to ippropriate about $3,000,000 to 











J. M. Emor ERFERENCE G. S. ELy, Privcrpan Ex- 
RE 3 AMINER FuRNITURE, ETC. 
construct 


this plan 


new Patent Office building. If 
uuld be adopted, the entire cost 
out of the net receipts of the 
ut taxing the people of the 
ngle dollar. Another plan and 
h offers the most speedy relief, 

office the entire use of its own 

providing quarters elsewhere 
r bureaus now init. Excellent 
itions for these bureaus can be 
1, if Congress authorizes the 
can be made in three months. 
ther of these plans is adopted, or 
ything else is done to bring the 
m up to the needs of the country, 
a very large degree upon the in- 
| the people who use their inven- 
se embrace all the people of the 
Legislators are sent to the 
low their instructions and what- 
lemand will be done. 
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Professor Gray Visits New York. 


Prof. Elisha Gray came on from Chicago 
recently to meet some of the persons who 
ate to put the new telautograph on the mar- 





ket. 


He is at the Windsor Hotel, where 
a conference is to be held. The com- 
pany will capitalize at $15,000,000, and will 
retain control of all machines used under the 
seven patents taken out by Professor Gray to 
cover the invention. Patents covering the 
same ground have also been secured in 20 
foreign countries. In the evening the 
distinguished inventor said to a New York 
Recorder reporter that he regarded the telau- 
tograph as infinitely a greaterinvention than 
the telephone, and that it required five years 
of thought and experiment to get an opera- 
tive device out of his semi-fantastic day- 
dream. The new manufactory at Highland 
Park, near Chicago, which is to make the 
machines for public use, has just been com- 
pleted, he says, but the invention will not 
be ready until next Fall to be put into gen- 
eral use. It is to be a competitor of the tel- 
ephone, and will be developed as a public 
convenience in about the same way. Professor 
Gray has applications pending for patents 
upon still further improvements in this mar- 
vel of mechanics, which he will be ready to 
exhibit publicly at Chicago when action can 
be had from the Washington authorities, 
which he thinks will be soon. The exhibi- 
tion of the newest development of the telau- 
tograph will be in Chicago, probably next 
month. The inventor will make it send 
over a circuit and reproduce in fac-simile 
outline or stippled pictures, such as can be 
made with a pen or stylus, written messages 
or pen symbols of any kind that he may be 
asked to transmit, and will cap the climax 
by making the invention play a game of 
checkers over an extended circuit te illus- 
trate the complete control the operator has 
over the two instruments that do these latter- 
day miracles. 
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New York Electric Club. 

The affairs of the New York Electric Club 
are being rapidly straightened out. Within 
a few hundred dollars of the amount needed 
to pay the debts of the Club has been 
raised by subscription, and it seems likely 
that the Club will retain its present house 
for at least another year. 

At the annual election held Thursday 
evening, April 21, the following officers and 
board of managers were elected: President, 
Samuel Insull; vice-presidents, Edward 
Weston, E. A. Leslie, W. L. Candee, H. J. 
Smith; secretary, Stephen L. Coles; treas- 
urer, Geo. M. Phelps; board of managers, 
Chas. D. Shain, Joseph Barré, James Kemp- 
ster, H. D. Cheever, T. C. Martin, John A. 
Seeley, R. B. Corey, W. J. Morrison, E. F. 
Peck, Dr. J. B. DeLery, E. E. Bartlett, 
Frank R. Chinnock; committee on member- 
ship, Charles Dutton, C. E. Stump, Geo. T. 
Manson, Jos. Wetzler, C. O. Baker, Jr. 


The Lauffen-Heilbronn Transmission 
Plant. 


According to a correspondent of the 
London Electrician, the ‘‘drehstrom” in- 
stallation at Heilbronn is working, though 
not working equally well in all its parts. 
The total water-power of the Portland 
Cement Works at Lauffen, some six miles 
off, is 1,500 horse-power, of which 600 
horse-power are used by the works them- 
selves, the rest remaining available for 
electrical purposes. There are five 300 
horse-power turbines, running at 35 revolu- 








THe DRAUGHTSMEN’s DIVISION OF THE PATENT OFFICE.—RECEIVING ORDERS 
FOR SPECIFICATIONS, 


The New England Electric Club. 


The residence building adjacent to the 
Boston Press Club, on Bosworth street, 
Boston, is being altered inside and will be 
occupied by the New England Electric Club. 
The street is perhaps the best for club 
buildings in the city center, considering that 
the three or four houses adjoining are the 
only isolated residence buildings left in the 
business district. The nearness to the Park 
street church street car station on one side 
and the business section of Washington 
street on the other, as well as the City Hall, 
hotels, etc., is also an advantage. The Bos- 
worth street houses are also nearer the city 
center than any others. At present the 
prospects are that the building will be ready 
for occupancy by the assigned time, May 1. 


ee een 

* New York Electrical Society. 

By the courtesy of the Metropolitan Tele- 
graph and Telephone Company, the mem- 
bers of the New York Electrical Society in- 
spected the Cortlandt Street Exchange on 
Thursday, the 21st inst., at8pr.m. Before 
theinspection, Mr. J. J. Carty,the electrician 
of the company, gave an address on the 
working of the Exchange. 


tions. One of these drives an Oerlikon dy- 
namo, giving 5v volts and 4,000 amperes at 
150 revolutions, with a frequency of 40 ~. 
The 50 volts are transformed up to 5,000 
volts for transmission. It is a remarkable 
fact that the oil insulation has been taken 
away from all the high-pressure converters, 
practical experience having shown several 
inconveniences, of which, however, Herr O. 
von Miller does not like to give detailed 
accounts. At least, Herr Meissner, his en- 
gineer, who gave}these details at a meeting 
of the Elektrotechnische Verein at Frank- 
fort, did not answer any of the questions, 
asking for the causes of the failure of the oil 
insulation. Oil is, however, still retained 
within the line insulators. The line consists 
of three bare copper wires 14-inch in diam- 
eter, which had to be placed five feet above 
the trees, and 12 feet above the houses, which 
entailed the use of poles 36 feet to 48 feet 
high. Each of these poles carries nine oil 
insulators, thus providing for a future in- 
crease of the plant. At the lower part of 
the poles there are small wires for measuring 
purposes and telephonic communication be- 
tween the town and the generating station, 
the former only being able to call the latter 
by disconnecting the voltmeter leads, and 








129 


thus making the voltmeters at the station 
swing back to zero. The line terminates 
before it reaches Heilbronn, at a small cottage 
containing the step-down transformers which 
convert the 5,000 volts into 1,500. From 
this cottage triple concentric cables lead to 
the places where the tertiary transformers 
are banked, each sub-station containing at 
p:esent only one 40 kilowatt transformer 
and space fora second one. These tertiary 
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transformers step down from 1,500 volts to 
100. 

All the house-wiring is done upon the 
three-wire system, with three-pole fuses, 
Installations under 10 lamps are wired upon 
the two-wire system only ; but three wires 
enter the house, and from the main fuse that 
part is taken which experiment shows to be 
the best. The incandescent lamps are now 
burning well, though they are sometimes 
subjected to fluctuations of pressure of from 
three to four volts. Before the equal distri- 
bution of the lamps upon the two sides of 
the three-wire network had been thoroughly 
carried out these fluctuations amounted to 
seven volts. The calculated losses in the 
leads are 1416 per cent. in all, of which 10 
per cent. takes place in the overhead wires, 
and three per cent. in the 1,500 volt cables, 
leaving 114 per cent. to be debited to the 
distributing mains, a loss which, in face of 
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the above-mentioned fluctuations, seems a 
trifle under-estimated. The line has with- 
stood a heavy snow. Of ‘‘drehstrom” 


motors there are three at work, two of two 
horse-power each, and one of six horse- 
power, the former without, the latter with. 
sliding rings. The six horse-power motor is 
said to take nearly 50 amperes for running 
without load, but not much more if running 
under full load. The meters used are of Dr. 
Aron’s well-known type. 


a 
Polarity in Wimshurst Machines. 


In the Wimsburst machine as at present 
constructed the polarity is left to chance,and 
the experimenter cannot tell in advance at 
which conductor it will be positive. Herr 
J. C. Piirthner, of Vienna, finds that it is 
sufficient to rub one of the brushes strongly 
on the ebonite plate for positive electricity to 
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appear on the same pole of the machine. 
The pressure, however, wears away the tin- 
foil at this place, and to obviate this a third 
brush is attached to the cross-arm, and the 
pressure of this on the ebonite can be in- 
creased without inconvenience until the 
polarity of the conductor remains the same. 
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Methods of Electrically Controlling 
Street Car Motors. 





READ BEFORE THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, NEW YORK, 
APRIL 19, 1892, BY H. F. PARSHALL, 


While in many respects the controlling 
apparatus for street car motors and the gen- 
eral requirements of the same do not differ 
greatly from some other cases, there are some 
features that demand the closest attention if 
the car is to be handled either efficiently or 
comfortably, so far as the passengers are con- 
cerned. While the number of methods pro- 
posed and tried in times past has been great, 
at the present time there seems to be suffi- 
cient agreement between the principal design- 
ers and sufficient data at hand to warrant 
the writing of a fairly comprehensive paper 
on the subject. 

The problem of controlling the motors is 
probably the most difficult one in the whole 
range of street car work, and in no small de- 
gree determines the electrical design of the 
motors, or, to be more specific, to start a car 
under any given conditions of track a certain 
torque is required. Beyond a certain limit, 
fixed largely by the convenience of passen- 
gers, this torque cannot be exceeded. The 
smaller the current with which the motor is 
able to develop this torque, the smaller the 
rheostat or other starting devices may be and 
the more efficient the car equipment. Should 

the motor, therefore, be incapable of devel- 
oping a comparatively powerful torque per 
ampere, the amount of energy dissipated, 
either in the magnetic windings, armature 
windings or rheostat, becomes excessive, the 
results being the more or less rapid deterio- 
ration of these parts. 

It may not be out order just here to dis- 
cuss the design of the motor with reference 
to getting this torque most efficiently. The 
average horse-power exerted by a street car 
motor at the car wheel probably does not ex- 
ceed 20 per cent. of the maximum it is ex- 
pected todo in starting the car under the 
various conditions encountered. Now, to get 
the highest efficiency from a motor run under 
these conditions, it is necessary to get the 
highest possible efficiency at that horse- 
power at which the greatest amount of work 
is to be done, and inasmuch as the loss in the 
couductors for this average horse-power is 
necessarily low (otherwise the motors would 
burn out in doing the maximum work to 
which they are subjected), the question does 
not resolve itself into how to get the least 
possible motor resistance of armature and 
magnets, but, rather, how to minimize the 
constant loss of hysteresis, eddy currents and 
friction. While all of these losses vary 
somewhat with the speed in series wound 
motors, the variation of these losses is not 
great, since for an increased speed there is in 
general a diminished intensity of magnetiza- 
tion and pressure. To render these losses a 
minimum, and at the same time to get the 
requisite torque to handle the car efficiently, 
there is but one solution, that is, to put the 
maximum number of turns on the armature 
compatible with good running as to heating 
and sparking. 

While the truth of these statements may 
be more or less apparent to all when stated 
in plain terms, but little attention was paid 
to this matter in the earlier motors designed. 
The numerous measurements made, however, 
have so uniformly been in favor of motors 
with comparatively a large number of con- 
ductors on the armatures, that the impor- 
tance of this matter is now pretty generally 
understood. This agreement as to the gen- 
eral design of motors has in nosmall way been 
influential in bringing electricians into agree- 
ment as,to how the motor should be con- 
trolled, since with an armature of a com- 
paratively large number of turns, less turns 
are required in the field magnets to produce 
a given torque with a given number of am- 
peres. The function of the magnets, there- 
fore, has become of lessimportance. It is 
always, however, to be borne in mind that, 
other things being equal, the motor with the 
greatest number of turns in the magnets will 
develop the greatest torque for small cur- 
rents. With a given electromotive force 
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acting on the armature circuit, and a given 
torque developed by the armature per am- 
pere, it does not matter, so far as effici- 
ency is concerned, whether the difference in 
electromotive force at the armature terminals 
and the line is due to drop in external resist- 
ance, or to drop in the magnets. This point 
determines, once for all, that motors with 
commutated fields are not necessarily more 
efficient than other motors. 

The particular advantages of the commu- 
tated field method are, that with a limited 
number of pounds of copper, or, in the case 
of street car motors, with the limited space 
available for field magnet windings, it is 
possible to adjust the magnetizing force of 
the field coils so that the rate of doing work 
of the motors may be made to correspond 
with the rate this work is required by the 
car for the various speeds and conditions of 
track. This adjustment may be made for 
any size of motor with any required degree 
of precision by varying the number of mag- 
netic coils. To increase the range or pre- 
cision it is only necessary to increase the 
number of coils. In practice it has been 
found that this number could not be very 
great, otherwise the car wiring becomes too 
complicated and too expensive. This same 
holds true of the controlling switch. Three 
magnet coils or sets of magnet coils seem to 
be the practical limit, since there is a general 
agreement between street railway managers 
that the present number of magnet connec- 
tions (6) should not be increased, and even 
with this number there is occasional trouble 
with broken wires or terminals. With a 15 
horse-power motor it is possible with three 
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inch car wheel with the coils in the series posi- 
tion. These coils are either wound side by 
side or one on top of the other, according to 
the necessities of the case as determined by 
the general design of themotor. Experience 
has shown the advisability of winding these 
coils in independent spools whenever the 
general design will permit, since in case of 
trouble it is cheaper and easier to replace the 
damaged coil, and there is less liability of 
crosses between the coils. As an example 
of a design that has been found to give gen- 
eral satisfaction in practice, 1 give the fol- 
lowing figures from aseries of tests made 
on a Sprague No. 6, street car motor, the 
magnetic data of which have already been 
published by myself (Transactions, vol. 
vii, p. 218): 


EFFICIENCY OF STREET CAR MOTOR NO. 6. 

















Brake | Efficiency | 

H. P. | per cent. Speed. Remarks. Res 
14.3 a 1110 |3coils in parallel | 0.8 
11.8 87 a pet 8 
11,4 86 1184 |j2 “ " 1.4 
9 84 13809 |2 “* 5 1.4 
8.25 | 82 955 |2in par., lin series) 3.24 
6.35 | 79 1040 es “13.24 
4.9 | 72 1070 |2coilsin series 4.86 
3.9 | 7 1014 8 “* " 7.42 

1 





It is to be noted especially that it is possi- 
ble to get an ponte -oecerm constant speed 
with a wide range of loads, and yet have the 
energy dissipated in the magnets remain ap- 
proximately constant, and that it is possible 
to get atorque corresponding very approx- 
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have shown the economy of running streg 
cars at as high a speed as the conditions of 
track, etc., will permit. In a series of megs. 
urements made by myself, it was found that 
the watt hours per car mile decreased ye 
considerably with the speed of the car up t 
80 miles an hour. To get this high spegq 
(20 miles per hour), it has been found neces. 
sary to vary the proportions of the magne 
coils from that given in the above for the 
No. 6 motor. Thus, for a single reductioy 
15 horse-power motor the resistance of the 
last coil to be turned from series to paral] 
is only 15 per cent. of the total resistance of 
the magnets, and the turns of this coi] only 
20 per cent. of the turns in the other two 
coils. The reason for putting this low x. 
sistance coil inside is to get the greates 
number of turns when the coils are all jp 
series and the least resistance when the cojls 
are all in parallel. Further, under ordinary 
conditions this coil has the least expenditure 
of energy in it, and the least radiating sur. 
face. ith a winding of this proportion, 
it is necessary with 15 horse-power motors 
to use an external resistance of 6 or 8 ohms, 
With 25 horse power motors an external 
resistance of from 10 to 12 ohms is required, 
This resistance should be so sub-divided 
that there is not more than 20 volts clectro. 
motive force between adjacent contact pieces, 
and so proportioned that the incrvase of 
temperature is not in any case above 150 
degrees C. 

A method that is receiving a great deal of 
attention now is that known as the “‘ Serie 
Parallel Method.” While it has not yet 
been. introduced very largely in practice, 
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Fie. 1.—PARSHALL ON STREET CAR Motors.—COMBINED RHEOSTAT AND PLATFORM SWITCH. 


sets of coils to run under most conditions 
met with in practice without employing ex- 
ternal resistance. It is occasionally neces- 
sary, however, when the car is to be run at 
two or three miles an hour, to make use of 
the resistance coil that is ordinarily used only 
when starting. With 25 horse-power motors 
it is necessary, with three sets of magnet 
windings, to make use of this resistance coil 
very considerably in ordinary practice, since 
without this it is not possible to get a speed 
of less than one-third the maximum speed 
of the car, which is generally taken to be 
about 18 miles an hour. 

The range of speeds without the use of a 
rheostat is determined by the limit to which 
it is safe to heat the magnets. The temper- 
ature of the magnets should not in any case 
exceed 65° C. This would put the increase 
of temperature at about 30° C. This in- 
crease corresponds to an average loss in the 
magnets of about 0.3 of a watt per square 
inch of radiating surface. For the few sec- 
onds generally taken to start the car the loss 
may be as high as two watts per square inch 
without dangerous heating. Experience, 
however, has demonstrated that to exceed 
this limit, even for very short periods, there 
is considerable risk. Having the maximum 
number of watts that may be dissipated in 
the magnets, the series resistance of same 
may be calculated from the properties of the 
motor on the supposition that each ampere 
taken by the motor produces a certain num- 
ber of pounds pull at the periphery of the 
car wheel. Ina well designed motor with 
commutated fields it is easy to get from 35 
to 40 pounds pull at the periphery of a 30 


imately, over a wide range, to that required 
to propel a car under conditions met with. 
This is the solution of the question, how to 
get the highest efficiency. For instance, 
suppose a car is to be run between two 
points in agiven space of time, and this is 
not an unfrequent requirement, and that the 
magnet windings of the motor are such that 
either the car runs the distance in too 
short a time or in too long a time, it 
will be necessary then to accelerate the 
car for a time beyond the limit re- 
quired, then to allow it to slow down, 
then to accelerate it again, or go through 
some such cycle of operations to get the re- 
quired results. More power will be re- 
quired with such windings than when such 
a torque can be had at the motor that will 
produce the required speed by an approxi- 
mately uniform acceleration. To get the 
same results given above for the No. 6 
motor, with the magnet coils arranged in 
loops instead of separate coils, would require 
upwards of three times as many pounds of 
copper as was used in the present case (110 
pounds). This motor was designed to give a 
maximum car speed under ordinary con- 
ditions of from 12 to 15 miles an hour.* At 
present it is thought advisable to have a 
maximum car speed of from 18 to 20 miles 
an hour* since numerous measurements 





* All car speeds are quoted for straight and level 
tracks. These when calcula for a new motor 
are determined from the speed and horse-power 
curve of the motor, assuming the resistance to be 
80 pounds per ton. The methods of measurin; 
these speeds are in general such that the probable 
error is too ~— to determine the pereeminge slip 
of the wheels. 


numerous experiments have indicated the 
desirability of doing this as soon as some 0! 
the troublesome features of the switch bave 
been overcome. The method of operating 
is as follows: 

In starting, a rheostat of from eight to 
ohms is used, according to circumstances, 
in series with the motors, which are in series 
with each other. After this resistance § 
thrown out of circuit the magnet coils of 
one of the motors are short-circuited, 4 
section at a time. To make the start smooth, 
three or four coils at least are required. 
The magnet coils being short-circuited, the 
armature is then short-circuited, and the 
magnet coils thrown in circuit simulte- 
neously with the armatures being thrown! 
parallel. It is just at this point where the 
difficulty with the switch has been ¢- 
countered, since either the switch has tole 
operated with great rapidity or the contacls 
act in perfect unison, otherwise unpleassl! 
results as to short circuiting occur. 

The advantages of the method are that! 
very wide range of speeds are obtainable al 
a comparatively high efficiency, and tb! 
the energy required to be dissipated by the 
rheostat are smal] for the low speeds re 
quently required in city practice. 
lessening the duty of the rheostat is a vel) 
important point, since as yet it has beed 
found exceedingly difficult to construct 
cheap rheostat that could be placed undet 
the car in the small space available and di 
sipate so large an amount of energy #* 
required when the car is to be run for 8 coh 
siderable time at a speed as low as two 
three miles an hour. Any method of cot 
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trol that has lessened the energy to be dissi- 
pated in the rheostat has in general been 
considered with favor, since there has been 
a corresponding diminution of trouble in 
each case that the energy to be dissipated 
has been lessened. 

Having now given a general discussion of 
the problem, a brief description of some of 
the apparatus recently devised may prove of 
interest. 
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Platform Switch Developement of Cylinder 








Oat 


Car Cut Out Switch 


Trolley 


p Circuit 


} Fus 


Out Switch 








segments, so that the resistance is gradually 
cut out of circuit. After the contact arm 
has been carried around to 135 degrees and 
all the resistance has been cut out, it is re- 
leased from the cylinder shaft and left locked 
in this position. A further movement of 
the switch handle then affects only the 
cylinder, and commutates the sectional 
windings of the field magnets of the motor 
from series to parallel in the usual way. In 
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ing switch placed under the car and operated 
by a lever connecting with a separate shaft 
in the controlling switch case. The shaft of 
the platform switch interlocks with this re- 
versing shaft in such a manner that it is im- 
possible to reverse the motors until the 
cylinder is in the ‘‘off” position. The use 
of this separate controlling switch has been 
objected to, but to combine both the advan- 
tages of the rheostat and commutated fields 


Ground Connection 
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Platform Switch Developement of Cylinder 





rig. 1, shows the general design and ar- 
rangement of an improved form of platform 
Switch, which combines both the “‘ field 
commutation” and the ‘‘series resistance” 
methods of starting cars. To start the car, 
the switch handle is turned from the pos- 
ition marked ‘‘ off” with a counter clock- 
wise movement; this movement. carries the 
arm of the rheostat, which is placed under 
the switch, around and over the contact 


stopping the car the field coils are turned 
from parallel to series, the resistance coil is 
then again put into circuit and the circuit 
broken when the contact lever leaves the last 
segment of the resistance coil, and not, as 
hitherto, upon the cylinder contacts. The 
only caution to be observed in stopping is to 
see that the switch handle shall be turned to 
the position marked ‘‘ off,” for the motors 
are reversed by means of a separate revers- 
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the switch mechanism becomes too com- 
plicated and the switch too large to have the 
reversing performed by a reverse movement 
of the controlling switeh handle. 

The cylinder plates and contacts are made 
of thick iron stampings, as experience has 
shown that iron is more durable than brass 
for this purpose. The burning, due to the 
formation of arcs, does not have so much 
effect upon iron as it does upon brass, and 
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there is more certainty of good contact. 
The contacts on the cylinder consist of a 
number of stampings arranged in a brass 
frame, each stamping making an independ- 
ent spring contact with the switch cylinder. 
The rheostat employed is built upin a cir- 
cular form from a large number of flat rings 
stamped from thin iron sheets. The rings 
are built up in the form of a cylinder, each 
ring of iron being separated from the adja- 
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PARSHALL ON STREET CAR Motors.—DIAGRAM OF CONNECTIONS FOR Two Morors tN PARALLEL. 
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cent rings by a ring of mica, except at point 
where it makes contact with the ring on 
other side of it. Instead, however, of being 
arranged in a continuous spiral circuit, the 
coil is divided into a number of parts so ar- 
ranged that the direction of rotation of the 
adjacent spirals is reversed, this being done 
to make the inductance of the coil as small 
as possible. A coil wound upin a continuous 
(Concluded on page 134.) 
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Col. Albert A. Pope, of Boston, is doing 
good work in calling public attention to the 
need for better roads. Our country, as a 
whole, is far in the rear of European na- 
tions in the matter of road construction. 
There are many reasons why this is so, but 
it seems that the time has arrived for the 
education of the people and the authorities 
to the end that better highways and byways 
may be built. Colonel Pope suggests that 
an exhibit of road-making appliances and 
materials be provided at the World’s Fair. 
This would make an interesting educational 
exhibit of value. We hope that Colonel 
Pope’s ideas may be carried to a successful 
issue. 


The third and concluding installment of 
Mr. Maynard’s article on the needs of the 
Patent Office appears in this issue of the 
ELECTRICAL REviEW. This is the first 
time, we believe, that a reliable statement of 
the true condition of affairs in the Patent 
Office has been made in a scientific journal. 
The needs of the office are very apparent 
and must be attended to. Our articles on 
the subject have created great interest in in- 
ventive circles, and especially in Washing- 
ton. If the ELecTRIcCAL REvIEw has aided 
in getting the needs of the Patent Office’be- 
fore the public and Congress, and if the 
amelioration of these conditions is pushed 
along, our object will have been accom- 
plished. 


Mr. Frank C. Perkins contributes an in- 
teresting article to this issue of the ELxc- 
TRICAL Review on Nikola Tesla’s high fre- 
quency experiments. A number of inter- 
views with prominent English electricians 
forms an important part of the article. 





‘‘The Grain of Sand on the Track ” is the 
title of an interesting article published in 
this issue. Mr. Steinmetz’s figures on the 
force of the blow delivered by a rigidly 
mounted load on a rail will, doubtless, be 
astonishing to many. But Mr. Steinmetz’s 
reputation as a mathematician ought to be a 
guarantee of their accuracy. 





Weare glad to note that the condition of 
affairs atthe New York Electric Club ap- 
pealed to the members and that a proper 
response was made. The majority of last 
year’s officers have consented to serve for 
another year, and it is hoped that the mem- 
bers of the Club will render to them that 
support which alone will assure the future 
of the Club. 





The decision recently announced by Judge 
Truax, of this city, in the case of the W. J. 
Johnston Company, Limited, against W. T. 
Hunt, refusing to enjoin the latter (who had 
contracted to work for the Johnston Com- 
pany, as agent, for aterm of years) from 
acting as agent for another company, is of 
special significance to all employers. It 
seems that only actors and singers can be 
thus enjoined, and that the remedy in other 
cases lies in a suit for damages; therefore, 
unless the person employed is the possessor 
of property, which, in the nature of things, 
is not likely, the first contracting party 
would have been just as well off had no con- 
tract been entered into. We have no inter- 
est in the merits of the particular case cited, 
but think attention should be called to the 
legal point thus made clear, whichis that 
the responsible employer bas no remedy in 
law against the irresponsible employé, and 
that a contract of this kind is entirely one- 
sided and, consequently, worthless. 





ELECTRIC TRACTION ON THE 
SOUTHERN PACIFIC. 

The electric motor is not only crowding 
out other sources of power in street railway 
traction, but is opening competition with the 
steam locomotive in a field which has here- 
tofore been the exclusive property of the 
latter. The high speeds attainable will 
eventually make it a winner for long distance 
work. A few months ago we described an 
electric locomotive put into operation near 
Boston for shifting freight cars. We have 
just learned that five of the great railway 
companies of the country have been inspired 
with sufficient confidence in electric traction 
to come into consultation, with a view to its 
adoption for handling the suburban traffic 
of the large cities, and one of them, the 
Southern Pacific, has placed an order with 
the Walworth Manufacturing Company 
for trolley poles to install such a plant 
on its lines. This is the entering wedge in 
what will ultimately result in a general ap- 
plication of the electric motor to railroad 
work, and, after a short period of service for 
suburban traffic, engineers will be called 
upon to design a system for interurban 
traffic. The adoption of the electric motor 
would be a boon to a community like 
Chicago, where the smoke from the numer- 
ous locomotives of a score of railroads cen- 
tering at that point hangs like a pall over the 
blighted city. To the railroad companies 
this step means reduction of operating ex- 
penses, a style of appeal which brings certain 
conviction of its merit. In lieu of a hundred 
different fires and boilers, with the great at- 
tendant waste necessarily incident to develop- 
ment of small power units, a single generat- 
ing plant can be used; the saving in fuel 
under such circumstances will be consider- 
able. It will also enable more work to be 
handled without increasing the pay roll of 
employés. The fireman now necessary in 
each locomotive can be transferred to other 
work, 
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DOCTORING THE PATENT LAWS. 


The Scientific American seizes as a text 
the resolution introduced in Congress to 
instruct the Committee on Patents to ascer. 
tain ‘‘ whether any modification of the 
Patent Law is necessary to protect the 
public against undue monopoly,” and pro- 
ceeds to recommend a complete abolition 
of the examination- system now practiced, 
It is not apparent how the inventor would 
be benefited by such achange. The reso- 


lution referred to was inspired by the- 


alleged extension of the American Bell 
Telephone Company’s control of the tele. 
phone business by the issue of the Berliner 
patent afew months ago. It remains to be 
seen whether the carbon transmitter wil] 
be controlled by this patent. It was shown 
by the Review that a British patent was 
issued to Berliner in 1880 for a carbon trans- 
mitter, so that under Statute 4887 R. §., 
which limits an American patent to expire 
with a prior foreign patent for the same 
invention, the patent would shortly expire, 
But whether the right of the public to enjoy 
the free use of the carbon telephone comes 
with the expiration of the Edison patents or 
is postponed for 17 years, it contains no 
argument for the sweeping change in our 
patent system recommended by our con- 
temporary. The examination system is one 
of the chief merits of our patent system and 
has been copied by Germany and other 
foreign countries. It stamps upon a patent 
a prima facie brand of novelty, and gives the 
poor inventor a chance he could not realize 
under any other system. If replaced by a 
mere formal certificate of application, the 
inventor would be put to practically the 
same expense he now incurs without any 
assurance that his invention contains a 
single novel feature. It would be far more 
expensive to have an attorney search the 
records than the Patent Office. As now 
organized, inventions are placed in the 
Patent Office in charge of examiners 
skilled in the particular art to which 
they belong, a system which results in 
a high degree of technical efficiency in 
each branch and a thoroughness of exam- 
ination absolutely impossible with an attor- 
ney who would cater to all. It would be 
much better to increase the facilities of the 
examining corps so that a patent would be 
almost certain evidence of novelty, and a 
sufficient degree of reliance could be placed 
upon its seal to warrant a preliminary in- 
junction from a court of equity. This coun- 
try has prospered under the patent system 
as now constituted as no other country in 
the world has prospered. Our British cous- 
ins, with the same Anglo-Saxon origin, have 
taken a slower pace in industrial progress. 
The result is largely due to the benign infiu- 
ence of our patent system. The low expense 
of a patent and the endorsement of novelty 
it gives enables poor inventors to patent and 
dispose of their inventions, the endorsen.cnt 
of novelty rendering commercial introduc- 
tion a much simpler process. Cases of the 
Berliner kind rarely arise; indeed, this is the 
jirst of which we know; and an examina- 
tion of the file contents of that case shows 
that the delays could have been avoided if 
the officials of the Patent Office had acted 
with their usual dispatch. There is no 
doubt, however, that the law could be 
amended with advantage so as to oblige vig- 
orous prosecution of applications. There is 
an objectionable practice indulged by many 
inventors of keeping seed cases in the Patent 
Office and doctoring them to cover the art 
as it develops. This practice, of course, 
should be blocked. The courts will, doubt- 
less, take care of flagrant cases, just as they 
did some years ago with thetrick of digging 
up old patents and re-issuing them to control 
a modern stage of an art. But the difficulty 
could be easily remedied by statutory amend- 
ment. If the statute limited the term of 4 
patent so that it would inevitably expire when 
the invention it covers has been in public 
use or on sale for more than 17 years, 
inventors would see that their cases were 
vigorously prosecuted. 

In discussing the patent situation the lay 
press evinces the same fear shown by our 
contemporary that the rights of the public 
may be infringed. It is sufficient to re- 
member that the public has no rights iv an 
invention except those surrendered by the 
inventor; he has the right to lock bis secret 
in his own bosom and let it die with him. 
He permits the public to enjoy the fruits of 
his genius because the government, acting 
for the people, assures him a consideration, 
a chance to hold his own against competi- 
tion for a definite period. The public is 
always the gainer, because the time must 
always shortly come when it will enjoy free 
the results of inventive achievement; mea- 
while, it must accept such terms as the it- 
ventor offers or abstain from enjoying the 
luxury. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


The Newburyport (Mass.) Car Company is 
very busy. This company is filling several 
orders for open electric cars. 

General Manager F. H. Monks, of the West 
End Railway Company, this city, resigned 
from that position on last Tuesday. 

Southbridge (Mass.) Gas and Electric Com- 

pany bas declared a dividend of three per 
cent. payable to stockholders of record, 
May 2. 
Braintree, Mass., is agitating the import- 
ant question of introducing electric light, so 
as to comply with wishes of its leading 
citizens, 

Newton Rubber Company, Newton Lower 
Falls, Mass., reports a steadily increasing 
demand for hard rubber cells for storage 
batteries. 

Col. L. H. Burnham, vice president and 
gencral manager of the Electric Gas Lighting 
Company, this city, has returned home re- 
cuperated in health. 

New Bedford, Mass.—The Edison Illumin- 
ating Company has been awarded renewal of 


coutract for lighting the city for the ensuing 
year at same price as last year. 

Mr. H. C. Haws, electrical engineer and 
contractor, this city, has issued a neat four- 
page leaflet setting forth a long list of elec- 
tric light and power stations installed under 


his supervision. 

The Third Anniversary Supper of the Mass- 
achusetts Electrical Engineers’ and Mechan- 
ics’ Association will take place at the Wm. 
Parkman hall, No. 8 Boylston Place, this 
city, Monday evening, April 25. 

Massachusetts Street Railway Superin- 
tendents will have a gathering at Spencer, 
Mass., at noon on Tuesday, April 26. Steps 
wil! be taken to form an association of the 
railway superintendents, The officials of 
the Worcester, Leicester and Spencer Street 
Railway Company will do the honors. 

Shawmut Fuse Wire Company is the name 
of anew company in this city. The com- 
pany has purchased from the Massachusetts 
Electrical Engineering Company its fuse 


wire business, including all machinery, ap- 
paratus, etc. The new enterprise will es- 
tablish offices at No. 85 Water street, this 
cily 

A Growing Industry.—Affairs at the Eddy 
Electric Company’s works at Windsor, 
Conn., are very lively now, they being 
obliged to run day and night for the com- 
pletion of several large machines. A large 
force of workmen is now employed in laying 
the foundation of the extension. This is a 
splendidly managed and very successful 
company. 


George H. Thurston and Company, Provi- 
dence, R. I., have issued a circular notice to 


the trade stating that ‘‘ they have purchased 
the electrical house furnishing department 
of the Rhode Island Electric Protective 
Company of city named, and have secured 
the services of Mr. Charles E. Locke.” Mr. 
Locke was an employé of the last named 
company several years, and enjoyed the 
reputation of being an energetic worker. 


Walworth Manufacturing Company, this 
city, is very busy in every one of its numer- 


ous departments. In its electric railway 
supply department the company’s facilities 
are being pushed to their utmost capacity. 
Early part of the present week the company 
filled a single order for between 780 and 800 
electric railway poles for use on suburban 
branch lines (electric roads) of the Union 
Pacilic Railroad. One of these lines will 
run between Oakland, Cal., and San Fran- 
cisco. 

Colonel Levi R. Green, the manager of the 
electric railway supply department of the 
Walworth Manufacturing Company, this 


city, stated to the writer recently: ‘*Consider- 
able interest in electric railway improve 
ments is being manifested of late among the 
officials of steam railroads. I have been in 
communication quite recently,” continued 
Colonel Green, ‘‘ with a number of con- 
struction engineers of several of the largest 
railway lines in the country ; the subject 
discussed being in regard to advisability of 
equipping the suburban branch roads of 
their respective roads for electric propul- 
Sion, 

The Massachusetts Electrical Engineerin 
Company has issued a circular letter, date 
April 16, to the electrical trade announcing 
that it has sold to the Shawmut Fuse Wire 
Company, also of Boston, all the material 
and machinery used by the former in man- 
ufacture of fuse wire, together with the 
g»0d-will of the business. The first named 
company announce further: ‘‘ All the wire 
and links manufactured by the Shawmut 
Fuse Wire Company will be tested, as 
heretofore, at the laboratory o* the former 
and a certificate of test signed by the com- 
pany will accompany each sale.” 

The Isolated Electric Light Plant at the 
Quincy House, this city, deserves mention. 
It is not a large plant, but it is. as compact 
and complete in its details as any electric 
light installation in New England. The 
plant consists of one 400 light (straight in- 
Candescent) machine, made by the Thomson- 
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Houston Electric Company; one Fitchburg 
steam engine of 40 horse-power; one Wain- 
wright feed water heater; a Worthington 
pump and all the other necessary appliances 
and appurtenances. At the present time the 
electric lights are used only in the offices, din- 
ing-rooms (including two cafés) and billiard 
room; but, in tbe Autumn, it issaid, the plant 
will be increased toenable the halls, parlors 
and many of the best rooms to be illuminated 
by electricity. The ‘‘ Quincy ” isa favorite 
resort for many of the electrical fraternity 
and is conceded to be one of the most pop- 
ular hotels in New England. Messrs. Sin- 
clair & Wann, proprietors, are noted for their 
hospitality, and, personally, have made as 
many friends as any other hotel men in the 
country. 

The Wainwright y nmap | Company, 
of Mass., with headquarters at No. 8 Oliver 
street, this city, reports recent sales of feed 
water heaters to the following named elec- 
tric light companies: Rome (Ga.) Street 
Railway Company, Grand Forks (North 
Dakota) Electric Light and Power Company, 
Menomonie ( Wis.) Electric Light and Power 
Company, Gladstone (Mich.) Electric Light 
and Power Company, and the Canadian Pa- 
cific Railway Company, Montreal, Can. 

Boston, April 23. Ww. Sm 


OUR SAN FRANCISCO LETTER. 


Work is rapidly progressing on the P street 
electric road in Sacramento. 

An Electric Railway between Sacramento 
and Woodland is being talked of. 

The Sessins-Vandercook electric road, of 
Oakland, will be equipped with the overhead 
system, instead of storage batteries, as was 
at first projected. 

The Western Union Telegraph Compan 
has established an office in Los Gatos, Cal. 
The Postal Company has had an office iu the 
town for some time. 

A Military ‘Cable has been laid between 
Lime Point and Alcatraz Island. It is the 
same cable that formerly did service between 
Goat Island and Oakland. 

The Seven Motor Cars and five ‘‘ trailers,” 
to be used on the Oakland, Haywards and 
San Leandro electric road, have arrived in 
Oakland from the shops of Carter Brothers, 
at Newark, Cal. 

The Demand for street railway franchises 
in this city does not seem to abate, for ata 
recent meeting of the supervisors, applica- 
tions were made for four additional street 
railway privileges. It is the general opinion 
that many of the applicants have not the 
slightest idea of going ahead with their 
projects, but wish to secure valuable fran- 
chises, the idea being to sell the same ata 
future date. 

The Stockton Gas Light and Heat Com- 
pany, which has contracted to furnish power 
for the new electric road now building in 
that city, has placed an order with the 
Risden Iron Works, this city, for three 
compound tandem Ball engines of 200 horse- 
power each. Work on the electric road is 
being pushed at a rapid rate, and, in order 
to finish the contract in the specified time, it 
will be necessary that 1,200 feet of track be 
laid daily. The Thomson Houston Com- 
pany are to equip the road. 

The San Jose and San Francisco Trans- 
portation Company, which recently filed 
articles of incorporation in San Jose, intends 
to construct an electric road between San 
Jose and Alviso, a distance of 12 miles. 
Alviso is the nearest point to San Jose 
where water transportation may be had 
with San Francisco and the outside world. 
It is the intention of the company to oper- 
ate, in connection with the above-mentioned 
road, a line of steamships and sailing vessels, 
and also to purchase, own and lease tele- 
graph and telephone lines. The capital 
stock at present is $500,000. 

if the Franchises which are now pending 
before the board of supervisors are granted, 
San Francisco will literally be honey-combed 
by street railroads. The latest aspirants for 
a franchise are a number of local capitalists 
who have applied for the privilege of erect- 
ing and operating a street railway, the mo- 
tive power to be electricity, cable or horse, 
upon the following streets: Commencing at 
the intersection of Market and East streets; 
running along East street northerly to inter- 
section of Devisadero; along the latter 
thoroughfare to intersection of Fell street, 
and along Fell to Stanyan. 

President C. P. Huntington, of the South- 
ern Pacific Railroad, who was recently in 
San Francisco, was asked in the course of 
an interview what he thought of electricity 
as a motive power on large roads, such as 
was recently proposed in connection with 
the Northern Pacific. ‘‘ We have a man in 
New York,” replied the great railroad 
magnate, ‘‘constantly watching develop- 
ments in that line and making experiments. 
We have adopted some practical motors for 
use on street railway lines, but as yet there 
is nothing certain beyond that. When the 
time comes that there is no doubt electricity 
can be used for moving trains on large roads 
with economy we will be the first to use it, 
but we do not propose to experiment until 
there is a greater certainty of the outcome. 
Still, the possibilities in inventions for the 


application of electric power are very great, 
and there is no telling what time will 
develop.” 

There is no City in California where there 
is such activity in electric road building as 
in Oakland, and it is evident that the citi- 
zens and city council of that city appreciate 
the manifold advantages of electric roads as 
a potential means of developing the city and 
suburbs. The Oakland and Berkeley elec- 
tric road has been in operation for some 
time; the Oakland, Haywards and San 
Leandro road will be running in May, and 
work is being rapidly pushed on the South- 
ern Pacific Company’s Telegraph avenue 
electric road. The Central Avenue Railroad 
Company intends to begin the construction 
of its road at an early date, and at a recent 
meeting of the Alameda county supervisors 
an ordinance was read granting the Oakland 
Railroad Company (owned by the Southern 
Pacific) permission to construct an electric 
road from the end of the present cable road 
on San Pablo avenue, to the southern 
boundary of the town of Berkeley; on Alca- 
traz avenue, from Humboldt or Telegraph 
avenues, and on Park avenue, from San 
Pablo avenue to Emeryville. J. R. K. 

San Francisco, April 20. 





OUR CHICAGO LETTER. 


Prof. Elihu Thomson was in the city two 
days this week and left for the East Friday 
night. 

The Central Electric Company has secured 
the western agency for Schoenberg’s pneu- 
matic annunciator reset and are prepared to 
fill all orders for same promptly. 

J. F. McCartnay, formerly traveling sales- 
man, and J. 8. Gustin, formerly purchasing 
agent, of the Electric Merchandise Company, 
have resigned and joined forces with the 
Railway Equipment Company. 

R. J. Randolph reports the sale of a large 
number of ‘‘ Randolph Daisy” fan motors, 
which have lately been put upon the market 
in the following cities: New York, Boston, 
Brooklyn, Cincinnati, St. Louis and Kansas 
City. 

Kohler Bros., representing the Eddy Elec- 
tric Manufacturing Company and Sargent 
and Lundy, the well known electrical engi- 
neers, now located in the Rookery, will re- 
move to 1417-18 The Monadnock on or 
about May 1. 

Geo. D. Clark, representing Waters Elec- 
tric Company, Brockton, Mass,, paid this 
officea visit this week. Mr. Clark has been 
in Chicago some time and has placed several 
of the electric time switches manufactured 
by this sey | in this city. 

The Detroit Electrical Works report sales 
through their Chicago office of three 40 
horse-power equipments to the Calumet 
Electric Railway Company, Chicago; also 
an order for ten miles of overhead line ma- 
terial from the Canton Street Railway Com- 
pany, Canton, O. 

Owing to a Large Increase in business, 
George Cutter finds his present factory too 
smal] to turn out the work necessary, and 
has secured a much larger factory at 315 
South Canal street, which will be in opera- 
tion next week, and he will then be in a posi- 
tion to fill all orders for his well known 
specialties on short notice. 

In the County Court, Wednesday, April 
20, the insolvent Belding Motor and Manu. 
facturing Company, at Hermosa, was sold to 
the highest bidder for $71,800. T. J. Inder- 
mille was the purchaser. His title is subject 
to a $40,000 mortgage. The company was 
engaged in the manufacture of electric 
motors for street cars, but, owing to a series 
of fires in the factory, was forced into in- 
solvency. The assignment was made last 
May, leaving an estate worth $100,000 to be 
divided among creditors. 

The International Register Company have 
removed their office from 435 ‘‘ Rookery ” 
to 302 Dearborn street, where their factory 
is located. Larger shop space has been se- 
cured and new machinery added to accom- 
modate their increasing business. Street 
railway companies are showing a great deal 
of interest in the registers manufactured by 
this company, numerous inquiries and orders 
being received daily. The company are now 
perfecting their stationary register and will 
announce its completion in a short time. 
Something entirely novel and very simple is 
promised for this machine. 

The Western Electric Company, involved 
with Superintendent Barrett and other cily 
officials in the litigation brought by Banks 
Cregier and Harvey S. Hayden, filed an 
answer Monday, April 18, in the Superior 
Court. It corroborates Mr. Barrett’s answer, 
filed Saturday, and disclaims any irregularity 
in its dealing with the city. The charge. 
that Supt. Barrett drew plans for the bridge- 
lighting plant in 1887 so that the defendant 
was allowed to secure thecontract is denied. 
The answer further declares that, owing to 
the methods of close competition adopted by 
Mr. Barrett, the prices paid by the city have 
been lower than those quoted to ordinary 
customers. 

Mayor Washburn having failed to send a 
veto of the Jefferson and Urban (Soule’s) 
ordinance, or of the Evanston Electric ordi- 
nance, to the council Monday evening, both 
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have become law under the charter without 
his signature. The promoters of the Evans- 
ton Electric ordinance are not satisfied. 
Their measure was passed by the council in 
practically the same form it was introduced. 
This the promoters did not want. They 
wished to change the right of way within 
the city. Having obtained the necessary 
consent of the property owners, they wanted 
to come down Evanston’ avenue from the 
city limits as far as Graceland avenue. In- 
stead the ordinance provides for the right of 
way as follows: 

Commencing at the intersection of Clark 
street and Lawrence avenue, thence easterly 
and along and upon said Lawrence avenue 
to Evanston avenue, thence northerly and 
along and upon said Evanston avenue to 
Church (or the city limits) street. 

At Clark street and Lawrence avenue, the 
southern terminus of the line as determined 
by this ordinance, passengers wishing to 
come to the city over it would have to trane- 
fer toa horse car and get transferred again 
to a cable car at Diversey avenue and Clark 
street. Had the amendment which was in 
the hands of the friends of the ordinance 
Monday week been presented and adopted, 
the electric line would extend along Evans- 
ton avenue to Graceland avenue, and on the 
latter thoroughfare to Clark street. The 
transfer from this point would be from the 
electric cars to the cable cars. The ordi- 
nance as it stands is not acceptable, and an 
amendment will, it is claimed, be introduced 
at the next meeting of the council, the same 
amendment which it was intended to offer 
Monday, but which was forgotten in the 
shuffle. M. J. B. 

Chicago, April 23. 


MOVING TIME. 

In accordance with our annual custom, we 
shall be glad to publish announcements of 
the removals of those of our friends who ex- 
pect to make changes in locations on or 
about May 1. Send us your old and new 
addresses as soon as you have decided upon 
your new quarters and we will chronicle the 
change in our issue for May 7. Copy of 
this character should reach the ELECTRICAL 
REVIEW Office not latter than May 1. 








His Constant Companion. 
To THE EpITOR oF ELECTRICAL REVIEW : 

Dear Sir: The beautiful Decennial Num- 
ber of the ELectricaLt Review found me 
confined to my ved at home. As I was con- 
fined for several weeks, I trust this will be 
accepted by you asa satisfactory explanation 
for my delay in acknowledging the same. 

A compliment would now seem rather 
late, and is at least unnecessary from me. I 
will only say that the Decennial Number of 
the ELEcTRICAL REvVIEw surpasses anything 
of the kind in my experience, as to complete- 
ness in every detail, and it was, like every 
other issue of the ELEcTRICAL REVIEW, my 
pretty constant companion until its contents 
were exhausted. 

Yours very respectfully, 

Chicago, April 16. F. G. Bracn. 

PERSONAL. 

Mr. L. 8. Dumoulin, of the West End 
Street Railway Company, Boston, spent sev- 
eral days of last week in New York. 

Mr. Charles R. Huntley, of Buffalo, ex- 
president of the National Electric Light As- 
sociation, was in New York last week and 
attended the annual meeting of the Electric 
Club. 

A portrait of Capt. E. L. Zalinski, a well 
known member of the New York Electric 
Club, forms the frontispiece to the April 
15th issue of The Mechanical News. An in- 
teresting sketch of the Captain’s career ac- 
companies the portrait. 

Mr. Frank H. Monks has resigned his 
position as general manager of the West 
End Street Railway Company, of Boston. 
Mr. Monks has overworked himself and will 
take a needed rest. President Whitney, as- 
sisted by Auditor Sergeant, will manage the 
road temporarily. It is intimated that Mr. 
Sergeant may, in due time, be made Mr. 
Monks’ successor. 











The trustees of Thomson-Flouston securi- 
ties, series D, have declared a semi annual 
dividend of 25 cents per share, payable 
April 30, 1892, to stockholders of record at 


close of business April 28, 1892. Transfer 
books will be closed from April 25 to 80, 
both days inclusive. 











x, The Wisconsin Short Distance Tele- 
phone Company has applied to the She- 
boygan common council for a franchise. 


x, A Newark, N. J., jury awarded $15,- 
000 damages last week to Fannie Block, a 
fifteen-year-old girl, who was injured by an 
electric railroad car on December 20, 1890. 

x, The Board of Directors of the Phila- 
delphia Telephone Exchange, met the 
Western Union contingent at the Exchange 
buildiug last week and discussed the advis- 
ability of reducing the telephone rates to 
subscribers in Philadelphia. The meeting 
was a long one and the discussion lasted all 
the afternoon without any conclusion being 
reached. 

x", W. J. Ducheney, manager of the 
Michigan Bell Telephone Company for Mus- 
kegon, has resigned and is succeeded tempo- 
rarily by Samuel T. Garrett, of Detroit. It 
is understood that a permanent manager will 
shortly be appointed. Mr. Ducheney is 
slowly recovering from a serious illness that 
he contracted at the time of the recent heavy 
sleet and ice storm that blew down the lines 
and crossed the wires with the electric light 
and street railway wires, nearly destroying 
the central telephone exchange. 

»*, Secretary McLeod, of the Wisconsin 
Telephone Company, announces that within 
a year Milwaukee will have direct tele- 
phonic connection with New York. The 
long distance telephone lines of the Ameri- 
can Telephone and Telegraph Company are 
now completed as far west of New York as 
Cuyahoga Falls, O. The material for 
building the line into Chicago is now being 
laid down, and will be completed before the 
World’s Fair is opened. As soon as the 
New York line is extended to Chicago, 
the Milwaukee circuit will be connected 
with it. 

_=_- 


NEW INCORPORATIONS. 

Menominee, Mich.—Menominee Electric 
Light, Railway and Power Company; capi- 
tal, $110,000. Incorporation papers sent to 
B. J. Brown, Menominee, Mich. 

Hull, Mass.—Hull Electric Light and 
Power Company; capital, $10,000. Pro- 
moters, Henry F. Holland, Z. T. Harring- 
ton, Geo. A. Beatey, Geo. E. Davis. 

Manor, Pa.—The Manor Electric Com- 
pany; capital, $6,000. Promoters, W. J. 
Beamer, F. L. Fry, W. H. Gress. Incor- 
poration papers sent to W. H. Klingen- 
smith, Greensburg, Pa. 

Rockville and Indianapolis, Ind.—Rock- 
ville Electric Light and Power Company; 
capital, $20,000. Promoters, Charles E. 
Thornton, W. W. Hubbard, W. J. Hub- 
bard, all of Indianapolis, Ind. 

Los Angeles, Cal.—Cajon Mining and 
Water Company; capital, $250,000. Pro- 
moters, F. A. Marcher, I. E. Lucas, J. E. 
Lane, B. E. Toler. Incorporation papers 
sent to T. H. Ward, Los Angeles, Cal. 

Chicago, Ill.—City Plumbing and Con- 
struction Company; capital, $15,000. Pro- 
moters, William Holgate, Albert A. Camp- 
bell, Frank J. Fox. Incorporation papers 
sent to Wm. Holgate, 305 South Leavitt 
street, Chicago, Ill. 

Hamburg, Pa.—Hamburg Electric Light 
and Power Company; capital, $15,000. 
Promoters, Milton L. Ritter, Windsor Cas- 
tle, Pa.; Geo. F. Meharg, Hamburg, Pa.; 
Frank 8. Correll, Hamburg, Pa. Incorpora- 
tion papers sent to J. E. Miller, Hamburg, 
Pa. 

Detroit, Mich.—Citizens’ Electric Light- 
ing Company, of Pontiac, Mich.; capital, 
$40,000. Promoters, G. E, Fisher, O. D. 
Chase, of Detroit, Mich., and Geo. H. 
Foster, of Pontiac, Mich. Incorporation 
papers sent to Commercial Electric Com- 
pany, Detroit, Mich. 
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METHODS OF ELECTRICALLY CONTROLL- 
ING STREET CAR MOTORS. 
(Continued from page 131.) 
spiral having a mean diameter of 12inches and 
a radial depth of 1 inch, 6 inches long, and 
composed of 400 plates, was found to have an 
inductance of 40 milli-henrys. The coil was 
then wound up in 12 sections, the direction of 
each section being reversed, and the induct- 
ance in this case was found to be 8.5 milli- 
henrys. These sections are stamped from 
different thicknesses of metal, so that those 
coils which are in circuit the shortest time 
and have the least current to carry are of 
highest resistance and least ampere capacity, 
and those that are liable to be in circuit for 
some time are thicker and have less resist- 
ance and greater ampere capacity. Copper 
connections are made at different points in 
the coil, all these connections being brought 
to a number of small iron contact pieces 
fitted in a spiral form and arranged so that 
the switch contact lever can slide over them. 
The contact pieces are insulated from the 
frame with sheet mica and from one another 
with small slate slabs. The rheostat is en- 
tirely fire-proof and can expel, with safety, 
the heat evolved within it under all ordinary 
conditions. Asa point of practical impor- 
tanceit is, however, advisable to place a sheet 
of metal and a layer of asbestos paper be- 
tween the rheostat frame and the car floor. 
This will prevent any danger from fire, 
either from heating or sparking, should 
such occur. Itis to be noted that the gen- 
eral design of this rheostat is sucb that those 
parts having mechanical functions and en- 
ergy dissipating functions have been sepa- 
rated as much as possible. Of course, the 
mechanical functions of a rheostat are more 
or less limited ; it is evident, however, this 
effort is in the right direction. It is with re- 
spéct to this particular point that the rheo- 
stat has a decided advantage over any form 
of mechanical clutch in starting acar. The 
clutch, of course, has its advantage in start- 
ing quickly bodies that have a great amount 
of inertia. In ordinary practice, however, 
the amount of energy dissipated in a clutch 
is approximately equal to that necessary to 


draw bar or step constructions are used. In 
these cases a modification of the switch 
arrangements is made that is shown in Fig. 
3. Instead of the rheostat alight frame is 
placed directly under the cylinder. This 
frame serves to support the switch shaft, 
upon which is placed a crank connecting 
with a bar, which is carried off to the rheo- 
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the snap switch and completes the circuit 
through the coil. Further movement then 
disengages the snap switch from the shaft 
(leaving it closed) and the different com. 
mutations are effected. When breaking the 
circuit the snap switch is again brought into 
action. 

When this form of car controlling switch 








Fic 3.—PARSHALL ON STREET CAR Motors.—DETACHABLE RHEOSTAT FOR COMBINED 
RHEOSTAT AND PLATFORM SWITCH. 


stat contact lever. With this arrangement 
the rheostat can be placed under any con- 
venient part of the car flooring and operated 
as well as when directly under the platform. 

Fig. 4, 4A and 48 show general plans of 
a car switch designed to be placed under the 
car and about half way between the motors, 
when the car construction permits. This 
design, while open to the criticism that the 


























Fig. 4.—PARSHALL ON STREET CAR Motors. 











—GENERAL ARRANGEMENT OF 


CYLINDER CAR SWITCH. 


dissipate in a rheostat, but the clutch has, in 
addition to its energy dissipating function, a 
very exact mechanical function, and these 
two functions are interdependent on the 
same wearing parts. For this reason, if no 
other, clutches have not yet heen made to 
compete favorably with rheostats. 

Fig. 2 gives a diagram of the car connec- 
tions for this switch. It will be seen that 
the current from the trolley wire first goes 
through the field coils and switch cylinder 
for commutation, then through the arma- 
ture and reversing switch, and thence 
through the switch contact lever and resist- 
ance coil (in starting) to ground. It will be 
noticed that by use of the separate revers- 
ing switch the armature wires and field 
wires are each kept separate and distinct 


switch is somewhat inaccessible for inspec- 
tion, meets the demand that has sometimes 
been made when it has been thought the 
space ordinarily occupied by the platform 
switch could not be sacrificed. The princi- 
ple is the same as the platform switch al- 
ready described, but it is modified in form 
and shape to suit the particular condition 
under which it is to work, and it is to be 
noted that the mechanical adjustments re- 
quired are much more exact, otherwise there 
would be considerable burning of the con- 
tacts, since the motorman would be unable 
to tell whether or not the switch contacts 
were on proper positions. 

The rheostat is arranged in sections and 
connections brought from them directly to 
cylinder contacts. A cylinder is used to 














Fig. 44.—PARSHALL ON STREET CAR Motors. 


from one another. Formerly there was con- 
siderable trouble from the breaking of these 
wires, especially where the wire entered the 
brass terminals at the various terminal 
boards. This has been almost entirely ob- 
viated by using 49 strand cable wherever 
wire was subjected to bending. 

In some cases the construction at the plat- 
form ends is such as to make it inconvenient 
to place the rbheostat used with this form of 
switch immediately underneath the cylin- 
der. This is the case when certain kinds of 
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commutate both resistance and field magnet 
coils. 

An important point that has been attended 
to in this switch isthe breaking of the cir- 
cuit on a separate switch, instead of on the 
cylinder. A snap switch of the knife blade 
pattern is employed to break the circuit at 
four points. It operates in connection with 
the cylinder shaft, to which it is connected 
with a special locking and releasing gear of 
similar design to that shown in Fig. 1. The 
first movement of the cylinder shaft closes 


is used, the platform lever is fitted at its 
lower end with a bevel gear wheel meshing 
into another gear wheel placed on the cylin- 
der shaft. When necessary, an extension 
shaft fitted with one or more universal joints 
makes connection between the platform 
lever and the cylinder shaft. When this 
switch is placed in the middle of the car, 
the amount of car wiring is materially less- 
ened and the car inspection made more 
easy. 

With reference to controlling switches in 
general, it is evident that a great number of 
designs may be prepared that will give 
approximately the same electrical results in 
point of efficiency. In deciding, then, upon 
the merits of a new design of switch, the 
commercial factor relating to repairs has, 
therefore, to be very largely considered, and 
had designers been able to guide their work 
more closely from the balance sheets of ruil- 
road companies, when such had been prop- 
erly kept, instead of conforming to popular 
notions, very much more progress would 
have been made in this line during the last 
few years. 

Io closing this paper it might be well that 
I should remark that my experience has 
been largely cunfined to what is known as 
the commutated field method of control, 
aud that I have naturally expressed many of 
the qualities of other methods in terms of 
this method. If these expressions are not 
judged satisfactory, I leave it for those who 
have had a similar experience with other 
systems to express in their criticisms ‘he 
qualities of the commutated field system in 
their own terms. 


me 





Railway Equipment Company. 

Mr. W. R. Mason, well known to the elec- 
tric railway interests of the United States, 
has formed a new company called the Rail- 
way Equipment Company, and has assumed 
its general managership. The temporary 
offices of the company are at 617-619 Pull- 
man Building, Chicago. A large stock of 
every kind of electric railway supplies will 
be carried and orders will be promptly filled. 
Mr. Mason also expects to bring out some 
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new specialties. The company will issue & 


catalogue as soon as it can be prepared. 
. ->_>- — 


The annual meeting of the stock- 
holders of the Mexican Telephone Company 
was held at the Astor House, New York, 
last week. The following directors were 
elected for the ensuing year: W. A. Paine, 
W. French Smith, Robert Bacon, James H. 
Davis, Orlando P. Dexter, John D. Sargent. 
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The Grain of Sand on the Track. 

In the column headed ‘‘ Views, News and 
Interviews” in the ELrectricaL REVIEW 
for February 14, 1891, the following para- 
craph appeared : 

‘A weak point in the London under- 
cround electric road,” remarked Mr. Stephen 
D. Field, ‘‘is, to my mind, the placing of 
he armatures on the wheel axles of the loco- 
notives. Running at aspeed of 20 miles an 
hour the blow delivered on the wheel axle 
ind armature by passing over so much as a 

rain of sand is equivalent to the blow of a 
urge steam trip hammer.” 

This paragraph, in one form or another, 
ravelled over the globe and was printed in 
he daily papers and nearly every scientific 

urnal of note. Mr. Field was ridiculed 

x his statement and the REVIEW was 
riticized for publishing it. Of course, a 

itement of such a character is best proven 

y experience and the lapse of time. It is 
enerally known now that the roadbed of 
he London Underground Electric Railway 
3 badly racked, and from no other cause than 
he one Mr. Field predicted. 

In this connection it may be interesting to 

id the results of some experiments just 

1ished by Mr. Charles P. Steinmetz, of 
Yonkers, N. Y. Mr. Steinmetz is well 

nown as a brilliant electrical mathema- 
ician and is associated with Mr. Stephen D. 
‘ield and Mr. Rudolf Eickemeyer in their 
lectrical and experimental work at Yonkers. 
‘ir. Steinmetz contributes his views as fol- 
ws: To illustrate the damaging effect of 
vidly mounted motors on roadbed and 
tils, the following problem is submitted: 

Given a car having wheels 26 inches in 

ameter; a load of 2,000 pounds, rigid on 

e axles, and a speed of 10 miles per hour. 

Now, the direct blow given to the rail by 

e sudden vertical movement due to pass- 
g over an obstacle of but ;'; inch in height 
nounts to 10.4 foot pounds, to which must 

added the shock due to a sudden change 

the direction of the momentum of the 
ad. 

Now, the horizontal motion of the load at 
) miles per hour is 15 feet per second. 
his load on hitting an obstruction, asabove, 

this speed receives an inclination of six 

grees, 

Cherefore, it receives a vertical motion of 
) X tan 6° = 15 X .10 = 1.5 feet per sec- 

i. So that the momentum of a load of 
000 pounds at this speed of 1.5 feet per 

ond, or the work necessary to produce 

is speed is 


w 8* 





where w= the weight, = 2,000 

29 pounds. 

8 = the speed, = 1.5 feet 
per second. 

g = acceleration of grav- 








ity, = 32.2 feet per 
second. 
2,000 x 1.5 
erefore, -= 70 foot-pounds. 
2 x 82.2 


Vhich, added to the original 10.4 pounds, 
ves the blow to the rail, in the above case 
).4 foot pounds. 

Whereas, in the case of a load resting on 
rings, the other conditions remaining as 
ove, the total shock or blow to the rail is 
ut 10.4 foot pounds. 

\s the speed is increased the beneficial 
fect of the springs becomes more and more 
pparent. 

A calculation, as above, for a speed of 20 
iles per hour. brings the blow of the 

rigidly mounted motor up to 280 foot pounds, 
he spring supported mechanism remaining 
s before, its blow not being a factor of 
peed. 

At a locomotive speed of, say, 40 miles per 
our, one ton rigidly carried on the axle 
ud encountering an obstacle of inch, as 
efore, gives a blow to the rails of 1,130 

foot pounds, a blow 100 times greater than 
would be if the motor was spring sup- 
vorted. 

Mr. Steinmetz has made another set of 
ilculations, which are expressed in the 
companying table. These figures show a 
ymparison of the blow upon the rail ex- 

erted by a spring-supported load and the 
blow exerted by a load rigidly mounted on 
the axles of a railway car, in foot pounds 
per ton of weight, when passing over an 
obstruction of 1 inch in height : 


Miles per hour. 
eee 10 15 20 


23 30 40 50 
_ Foot-pounds. 
Spring sup. load.. 21 21 21 2 21 6h 
Rigidly mtd. load.160 330 370 890 1260 2220 8510 
PUD csictinra ots ie ™% 16 2 42 60 106 170 
i Second. 
lime of blow..1-100 1-150 1-200 1-250 1-800 1-400 1-500 
An article by Mr. Webb in Scribner's 
Magazine, March, 1892, has bearing on this 
subject. He attributes the success attending 
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the recent introduction of the fast trains on 
the New York Central Railroad largely to the 
fact that the new spring mounting of the loco- 
motives, by its great elasticity, has rendered 
such speed possible without an excessive 
wear upon the roadbed and bridges. 

He says, referring to the locomotives : 

‘‘Formerly the springs were placed on 
top of the driving boxes, in this case they 
were located beneath them and connected 
with equalizing bars, thus allowing the use of 
a longer and more elastic spring than was 
formerly used, and it has been demonstrated 
that these engines are less destructive to 
roadbed and rail, and freer from the sway- 
ing motion usually found in engines hung 
from above the driving boxes, and ride 
smoother and more comfortably than any in 


the service.” 
——__ ->>o—___— 


Edison Safety Catch Holders. 

In order to facilitate the control of the 
electric wires in buildings and further to 
safeguard them against accidents, the Edi- 
son General Electric Company have regently 
invented and perfected their center of dis- 
tribution safety catch holders. It 4g often 


around the safety catch when required. 
This short circuiting plug is not intended 
for use for any length of time, and is only 
employed when changing the fusesin order 
that danger from arcing may be obviated. 

If it is necessary to have light after one 
fuse has blown, the use of the short circuit- 
ing plug still leaves a single pole protection 
on the line, but as one plug only is furnished 
with each device, it would be impossible to 
have more than one safety catch short cir- 
cuited at one and the same time. 

The thumb-screws are provided with large 
flat headsin order that they may be oper- 
ated by hand, plyers or a monkey wrench. 
The specially designed washer under the 
head rises with the screw without turning 
on it, and the annoying operation of raising 
the washer with a screw-driver is eliminated. 

The center of distribution safety catch 
holder need not be set up outside of the dy- 
namo room, por where the meter is attached 
to the street serviee, as it is frequently nec- 
essary to run two or more separate mains 
from thia point to sub-centers of distribution 
in othem parts of the building, at which 
points these appliances could be placed. 
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necessary in wiring a large building to run 
a main line from the dynamo room or street 
service wires to some point or points as 
centers of distribution whence smaller taps 
can be taken. Previous to the invention of 
these devices a number of porcelain cut-outs 
or ordinary safety catch holders of large 
capacity were used. As the capacity of the 
ordinary cut-out or safety catch holders was 
not sufficient to meet all requirements, the 
construction of a special device became 
necessary to carry the heavy current and 
distribute it to the various requisite points 
through the building. The center of dis- 
tribution safety catch holders were the out- 
come of this necessity. 

Each branch of the device has a capacity 
of 250 amperes, and thus one of the appli- 
ances can be used where formerly several 
appliances would have been employed to 
effect the same end, the saving in cost of 
construction and improvement in general 
appearance being a natural sequence. These 
devices are mounted on slate bases. The 
lugs are so constructed that they can be 
easily detached from the appliance, the 
necessary wires soldered in them, and they 
can then be returned to their places and 
screwed fast. 

Provision is made for a small plug which, 
when inserted in its place, carries the current 


They are madein four sizes—two for the 
two wire system and two for the three wire 
system—for two and for three branches. 
This invention should prove a powerful 
incentive in assuaging the timorousness of 
the fire underwriters against the electrical 
wire, and should, moreovor, have an excel- 
lent effect in reducing the rate of insurance 
on electrically wired buildings. 
—— ie 


An Old Friend in a New Dress. 

At this time of year anold friend in a new 
dress is not an uncommon sight, as in the 
Spring time our thoughts are apt to lightly 
turn to haberdashery and the like. A con- 
cern that everybody knows has infused this 
spirit into their business, and are now manu- 
facturing their standard article in a new 
dress, which is a thing of beauty and a joy 
forever. The firm referred to is the Electric 
Construction and Supply Company and the 
article, of course, is the Ward arc lamp. 
Weare glad to say that none of the uncer- 
tainty lurks around the dress of this new 
lamp which generally mystifies the average 
man’s mind. Itis superb, cut in latest style, 
far ahead of it, in fact. Such beauty in finish 


and design are rarely seen. The enterprise 

and good judgment displayed by these peo- 

ple, and the excellence of their goods, have 

enabled them to produce a beautiful new 

lamp which is sure to add to its present * 
popularity. 














..-» The Western Union Telegraph Com- 
pany has opened a new commercial office at 
Buena Vista, Va. 

..-. The Postal Telegraph Company at 
New Brunswick, N. J., are now writing 
out all the received messages on the type- 
writer. 

..-- The Pennsylvania Railroad Com. 
pany has issued notices to telegraph 
operators that they must pass an examina- 
tion on that part of the book of rules 
embracing the classification and rights of 
trains, flagging rules, special order rules, 
and those pertaining to the duties and gov- 
ernment of operators. Examinations will 
be commenced aftcr July 31, 1892, and the 
results will determine the continuance in 
service of those examined. 


..-. The steamer ‘‘ Silvertown” will sail 
from London about May 1 with over 2,000 
miles of telegraph cable, which she will lay 
between St. Louis (Senegal, West Africa) 
and the island of Fernando de Noronha, 
about 125 miles from the Brazilian coast. 
Connecting cables will be laid from Fer- 
nando de Noronha to Pernambuco, and 
from St. Louis to Teneriffe, joining at the 
latter point the cable of the Spanish National 
Company to Cadiz. This will make a new 
line between Europe and South America. 


.... C. F. Holden, one of the best known 
of the Associated Press lightning experts on 
the telegraph and typewriter, in sending 
the reports of the Sisseton reservation open- 
ing, last week, made a record hard to beat. 
He sent 2,348 complete words in 59 minutes, 
or nearly 40 words a minute, including time 
for breaks. The work was done on the long 
Western circuit of the Associated Press, and 
yet was equal to that done on the short 
lines that are usually used in ‘ sending 
contests.” Further, Mr. Holden sent that 
number of complete words, while words 
averaging five letters each are counted in 
the ordinary record-making, so that his 
record is about up to the limit of possibilities. 

en 
Cireular Magnetization. 

At a recent meeting of the Edinburgh 
Royal Society, Prof. C. G. Knott read a 
paper on the magnetization of iron by a cur- 
rent passing through it. The experiments 
were an attempt to get some insight into the 
nature of circular magnetization as it exists 
in an iron wire carrying a current. Direct 
experiment seemed hopeless. Accordingly 
tubes were used in which the circular mag- 
netization was measured by the induction 
current produced in a coil wound longitudi- 
nally round the wallof the tube. The cir- 
cular magnetization could be produced either 
by an axial current along a copper wire 
threading the tube, or by a sectional current 
from end to end along the tube itself. Sev- 
eral tubes of different bores were used in 
pairs, the induction, axial or sectional, in one 
being balanced, by adjustment of resistances 
in the secondary circuits, against the induc- 
tion, axial or sectional, under the influence 
of the same current in the other. The aver- 
age magnetic force acting round the tube 
was calculated in accordance with the usual 
assumptions, and this, taken along with the 
observed induction, gave an average per- 
meability. The general result was that the 
sectional induction accompanying a given 
current is greater by about seven per cent. 
than it would be if the usual theory as to the 
relation between it and the axial current 
were accurate. Direct experiment appreci- 
ably showed that a current flowing through 
iron does not increase permeability to induct- 
ive forces acting perpendicular to the cur- 
rent, so that the deviation mentioned must be 
due to the faultiness of the theory. With 
greater current densities this deviation may 
be even more pronounced. 

















* * It is expected that Hull, England, 
will soon have an electric railway. 


* * The new electric ruad between Ports- 
mouth and Port Norfolk is rapidly nearing 
completion. 


* * The West End Street Railway Com- 
pany, of Boston, expects to have its Charles- 
town division equipped for electric service 
early in May. The proposed issue of 40,000 
shares new stock may be made next month. 

* * Transmission of power by electricity 
appears to be gaining friends in Sweden, al- 
though the installations hitherto completed 
are somewhat modest in their scope. They 
have, however, given satisfaction. At the 
Vesteras Engineering Company this system 
has been used for about a year and a half, 
entailing a decided reduction in working ex- 
penses and wear and tear, besides being ex- 
ceedingly reliable. At Skutskar saw mills 
a small accumulator locomotive has done 
good work. 


* * According to a Ceylon paper, the 
water power required to generate the neces- 
sary electricity for an electric railway is to 
be found in the Black Pool Waterfall. The 
distance from Nanuoya to the Dimbulla 
entrance to Nuwara Eliya plain is as nearly 
as possible four miles, and the rise in eleva- 
tion is about 900 feet. This would givea 
uniform gradient of one in 23, which, it is 
supposed, could only be worked on a rack 
or some other mountain system. But, by 
lengthening the Nanuoya-Nuwara Eliya 
line to six miles, rounding some of the 
mountain valleys, and choosing a different 
entrance to the Sanitarium, a grade could be 
obtained workable after the ordinary fashion 
by the aid of powerful brakes. The ques- 
tion as to the longer line paying would de- 
pend probably on the enlargement of its 
scope from a mere passenger and luggage 
line to a regular goods carrying road. In 
either case, of course, no higher speed than 
10 or 12 miles an hour would be necessary. 
_ > 


“The Living Dynamo.” 








A TRIBUTE TO REV. EDWARD EVERETT 
HALE, D. D. 


About 3,500 people attended a reception 
at the Hotel Vendome, in Boston,on the occa- 
sion of the seventicth birthday of Edward 
Everett Hale, whose brilliant writings have 
reached a larger congregation throughout 
the world than could have been reached 
from any pulpit. 

lo the evening, at a dinner to this distin- 
guished author and divine, Dr. Oliver Wen- 
dell Holmes contributed the following 
poem : 

“THE LIVING DYNAMO.” 


N ght after night the incandescent arc 

Has fought its dazzling battle with the dark, 

Our doubtful paths with purest ray illumed, 
Jntired, undimmed, unswerving, unconsumed; 

A slender wire the living light conveys 

That startles midnight with its seontey blaze. 

Through that same channel streams the giant force 

That whirls the wheels along their clanking course, 

When, like a mail-c' monster, o'er the plain, 

With clash and clamor, sweeps the broomstick train. 


Whence gains the wondrous wire its two-fold dower? 
Its double heritage of light and power? 

Ask of the motorman—he ought to know— 
And he will tell you ** From the dynamo.” 

And what, again, the dynamo inspires? 

“A mighty engine, urged by quickening fires.”’ 
When I behold that large untiring brain 
Which seventy winters have assailed in vain 
Toiling, still toiling at its endless task, 

With patience such as Sisyphus might ask, 

To flood the paths of ignorance with light, 

To speed the progress of the struggling right, 
Its burning pulses borrowed from a heart 
That claims in every grief a brother's part, 

My lips repeat with reverence, ‘‘ Even so— 

* This is in truth a living dynamo !”’ 


Be ours to heed its lessons while we may, 

Look up for light to guide our devious way— 

Look forward bravely, look not weakly back, 

The past is done with, mind the coming track; 

Look in with searching eye and courage stout, 

But when temptation comes, look out! look out! 

Heaven grant all blessings time and earth can give 

To him whose life has taught us how to live. 

Till on the golden dial of the spheres 

The twentieth century counts its gathering years, 

While many a birthday tells its cheerful tale, 

And the round hundredth shouts All hail! Allhail! 
April 18, 1892. —Oliver Wendell Holmes. 


ELECTRICAL REVIEW 


A Lock Switch. 


One important feature in the equipment 
of residences, or any building for electric 
lighting, is an apparatus that will be neat in 
appearance when displayed in the drawing- 
room, churches, etc. 

The Electric Engineering and Supply 
Company, of Syracuse, N. Y., haveinvented 
a lock switch, illustrated herewith, which is 
especially adapted for this very purpose. 
The working mechanism of this switch is 
very simple, and is shown in the cut show- 
ing the interior view, and all parts are war- 
ranted by the manufacturers. A brass cover 
protects all working parts from any foreign 
matter when inserted in the plastered wall. 
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Another Niagara Power Scheme. 

Another great power project, which will 
aid in developing the commercial interests of 
Buffalo, Niagara Falls and the Dominion 
of’ Canada, has been started. A Dill bas 
been introduced in the Legislature of Ontario 
which will create the Canadian Niagara 
Water Power Company, and this company 
will have the exclusive privilege to develop 
the power of the great cataract on the 
Canadian side of the river. The company 


undertakes to begin the work on or before 
May 1, 1897, and on November 1, 1898, will 
have completed water connections for the 
development of 25,000 horse-power, and 
have actually ready for use and transmission 
10,000 horse- power. 


The men whose names 
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A New Lock Switcu. 


When tbus inserted, the switch is entirely 
concealed ; nothing being left to view but 
the highly finished plate flush with the wall. 
This plate can be nickeled, oxidized, en- 
graved or made tomatch any finish. The 
striking peculiarity of this switch is its 
adaptability for all buildings, especially for 
insane asylums and orphanages, where but 
one person should control the lights. 

The current can be turned on and off by 
inserting the key in its receptacle and turn- 
ing either way as with the ordinary handle. 
Upon withdrawing the key it is impossible 





for any one to interfere with the lights con- 
trolled by the switch. 

Where it is necessary to place a switch 
within the reach of children, this device is 
especially desirable on the grounds of safety. 


——__~o —___— 
Mr. W. A. Rosenbaum. 


Mr. W. A. Rosenbaum is one of the young 
patentlavyers of this city who have thrown 
their energy and ability into the field of elec- 
trical industries, the rapid development of 
which has afforded ample scope for their am- 
bition. For the past five years Mr. Rosen- 
baum has been in charge of the patent bureau 
of the W. J. Johnston Company, Limited, 
and as they are now giving up this branch 
of their business, Mr. Rosenbaum has taken 
it into his own hands and is starting out for 
himself. He will occupy his old office in 
the Times building, and starts in his new en- 
terprise with the assurance of a fair share of 
the patronage of those with whom he has 
been so long associated. 


are mentioned in the bill as provisional 
directors of the company are: Francis Lynde 
Stetson and William B. Rankin, both of 
New York and of the Cataract Construction 
Company; Albert D. Shaw, of Watertown, 
and John D. Irwin and Charles J. Hollman. 
It will thus be seen that the Cataract Con- 
struction Company will have full control of 
the cataract on both sides of the river. The 
capital stock is to be $3,000,000, divided 
into shares of $100 each. 
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The Wood Incandescent Dynamo. 
The Fort Wayne Electric Company, of 
Fort Wayne, Ind., have j :st brought outa 
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Tue ‘‘ Woop” INCANDESCENT DyNAMO, 


new incandescent dynamo, the invention of 
Mr. J. J. Wood, of that company. It is of 
handsome and substantial design, resemb- 
ling somewhat the Fort Wayne Jenney 
motor. The special features of merit claimed 


for this type of machine are high electrical 
efficiency, perfect self-regulation under all 
changes of load, absence of sparking at the 
brushes, self-oiling expansion boxes, self- 
contained multiple fuses for each end of the 
circuit, an equalizing connection and a pat- 
ented anti-friction and insulated sliding base. 

These machines are made from 25 to 1,600 
lights capacity, the largest size weighing 
18,825 pounds and occupying a floor space 
97x91 inches. 

The first Wood incandescent dynamo of 
this type turned out of the shops was in- 
stalled a few weeks ago in the Hoffman 
House, this city, and is now ruoning there 
very satisfactorily. It is of 400 lights ca- 
pacity and is run by a Straight Line engine. 


April 30, 1892 


World’s Fair Electrical Congress. 

The committee of the World’s Congress 
of the Columbian Exposition, which had in 
charge the arrangement for an electrical 
congress in connection with the Exposition, 
bas issued a preliminary address. The ad- 
dress is signed by Elisha Gray, of Highland 
Park, Ill., as chairman and by R C.Clowry, 
of Chicago, as vice-chairman, and Henry P. 
Carhart, of Ann Arbor, Mich., secretary. 
It says that while the movement for an elec- 
trical congress is yet in a formative state, 
much thought has been given to the matter. 
It is the intention of the committee to so or- 
ganize the congress that the greatest good to 
the science and to all interested in electrical 
progress may be attained. To accomplish 
this it is desirable that the work of the con- 
gress should be divided into sections. The 
first aud most important section should give 
its time to the more purely scientific phases 
of the subject, while other sections should be 
devoted to more practical questions of ap- 
plied electricity. 

In addition to the meetings of the various 
sections there will be general meetings 
where all will come together to listen to 
papers from men eminent in the science from 
all parts of the world. In order that their 
conclusions may have the authority both of 
scientific ability and of official sanction, it is 
urged that the members of the scientific sec- 
tion should be appointed by the respective 
governments from which they come. The 
delegates having this work in charge should 
represent the best talent from all parts of 
the world, or at least from those countries 
which, by reason of their achievements in 
the domain of electricity, are entitled to a 
voice. 

Already there is a lively interest felt in this 
and other countries, for the idea of holding 
an electrical congress at the time of the 
World’s Fair is not a new one to electricians 
here or abroad. Several associations of elec- 





tricians have suggested it, and for three 
years the American Institute of Electrical 
Engineers has had an active committee on 
the subject, and at the electrical congresses 
of Parisin 1889 and of Frankfort in 1891, its 
delegates extended formal invitations to 
their European associates to cometo America 
in 1898. Since those invitations were ex- 
tended, the present authorities bave been 
appointed by the World’s Congress auxiliary, 
and the Institute has seen the fitness of hold- 
ing the congress under the auspices of the 
World’s Fair, and bas pledged itself to give all 
possible support to the agencies now intrusted 
with the responsibility of making a success 
of the proposed congress. 

In closing the address, the members of the 
committee say: ‘‘The time of meeting will 
be most auspicious, as the representatives on 
the world’s best thought and best work will 
be centered here, and the congress will meet 
under the shadow of the greatest palace of 
electricity the world will ever have seen,” 
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New Development in Incandescent 
Lighting. 
Improvements in the methods of electric 
lighting and new and novel changes in their 
adaptation are now being made so rapidly 
that the finite mind of the average electri- 
cian finds difficulty in becoming acquainted 
with their Protean developments. The old 
and fast disappearing illuminant which our 
fathers considered as the Ultima Thule of 
lighting has been put to many and varied 
uses, but they are as nothing when com- 
pared with the multifold duties which elec- 
tric incandescent illumination has been 
called upon to fulfill. The supersession of 
the light which can only burn in the upright 
position is an accomplished fact, which but 
1 short time still will render universal. Re- 
trospect with our unveiled eyes reveals a 
great step in advance—a material progress 
f such vast magnitude that the bewildered 

brain almost withholds credence. 

The incandescent lamp, with bulb and 
hair-like filament, which has glowed itself 
into our high appreciation during the past 
‘ight years, has been subject to stresses of 

volution similar to those which every other 
lepartment of practical electrical adaptation 
has undergone. The familiar luminous pear- 
shaped lamp of 16 candle-power is not, how- 
ver, suitable for every requirement in these 
increasingly fastidious times. Occasions 
have arisen where decorative effects have 
een desired but have remained unattained, 
he 16 candle-power lamp being inappropti- 
ite on account of its size. As, for instance, 
n dainty boudoirs or salons where side 
rackets are used instead of the center pend- 
at chandelier, or in a palace, where the in- 
erior decorations are splendidly -ornate. 
'be use in these cases of the larger lamp 
vould justly be considered an anomalous 
iartistic intrusion. The character of elec- 
ric illumination is fast changing. Instead 
f the large 16 candle-power lamp, we can 
ow havea number of smaller lamps of vary- 
1g intensity so distributed as to render the 
ime amount of light, but more di'fuse and 
greeable and less obtrusive. 

This change the Edison General Electric 
ompany has not been slow to recognize. 
in its lamp works at Harrison, experiments 

ive been proceeding for the past six or 
eight months, all pointing to the invention 
ind perfection of smaller lamps, which could 
ippropriately be used for almost all] require- 
ments, The success which has crowned 
their efforts has been signal, and the per- 
fected, small incandescent lamp is now an 
iccomplished fact. 

The uses to which these small lamps can 
put are too numerous to catalogue. 
socketed in a wall bracket at the top of an 
witation candle they simulate the flame of 
the wax light highly intensified. Studded 
| numbers in the ceiling of some vast ball- 
room, they diffuse a soft radiance unattain- 
ible by any other means, or they can be 
concealed in flowers and under leavesin a 
table piece, with exquisite effect. 

Their purely commercial adaptation will, 
1owever, appeal most strongly to the prac- 
tical man. The theatre manager is heartily 
tired of his stained glass transparency, with 
the flickering gas lights behind it, over the 
entrance to his play house. He wants some- 
thing more novel and effective. This the 
ise of these small lamps will give him. The 
retail storekeeper desires some sign char- 
icteristic of bis business. It can be artist- 
ically devised and the little incandescent 
sparkles flashing from it will giveit a value 
of peculiar attraction. 

These small lamps can be grouped to form 
any letters of any size or shape in any col- 
ors, By the aid of a special switch, actuated 
by electricity or otherwise, they can be made 
to flash and die out alternately at fixed in- 
tervals, or all can be flashed at a time. 

The Actors’ Fund Fair at Madison Square 
Garden will afford electricians the first op- 
portunity of beholding and appreciating the 
progress that has been made in this direc- 
tion. The entire illumination of the fair 
and the booths has been confided to the Edi- 
son General Electric Company, in so far as 
the lamps and special designs and apparatus 
are concerned, and every lighting effect pro- 














duced will be absolutely novel. Each stand 
will be especially illuminated by means of 
the beautiful small lamps, and among the 
wonders of the fair the great electric dec- 
orative illumination will be, perhaps, the 
greatest and most worthy of attention. 





Brown & Sharpe’s Enlargement. 

Work on the three story, 166x56, exten- 
sion of the Brown & Sharpe Manufacturing 
Company’s No. 3 building, at Providence, 
R. I., the stone foundations of which were 
laid last year, has been resumed, and it is 
expected that the structure will be ready for 
use in August or September. The principal 
object of the enlargement was to secure 
more room for storing patterns, 40,000 or 
more of which are in use, but space will be 
reserved on the first floor for bins for the 
moulding sand brought from the North 
River, near Albany, N. Y. There will be 
four bins, each 12x24 feet and 10 feet in 
depth, the total capacity of which will be 
600 tons. The sand will be loaded on dump 
cars at the roadway from Holden street, 
and conveyed along an elevated track, 
descending six inches to the 100 feet, to the 
top of the bins; and from the bins it will be 
taken through openings near the floor across 


ELECTRICAL REVIEW 








A New Portable Fare Register. 

A new portable fare register is being 
placed on the market by The International 
Register Company, 302 Dearborn street, 
Chicago. One of the many claims made 
for this register is its lightness and com- 
pactness, the whole machine weighing less 
than 16 ounces. The illustration is three- 
fourths of full size. A heavy and clumsy 
register is a great burden to the conductor, 
particularly during hot weather, and this 
light and convenient machine is meeting 
with much deserved success. The register 
is constructed in a thorough, workmanlike 
manner on well defined mechanical prin- 
ciples, and will not easily get out of order. 
The whole mechanism is made of a high 
grade of steel, such parts being tempered as 
are subject to the most wear. The outside 
case is made of German silver, highly pol- 
ished, and can be kept bright and neat with a 
little care. The register is thoroughly 
accurate and reliable in its operation, and 
cannot be tampered with. 

The face or trip register counts up to 100 
fares, and can be shifted or reset to “0” 
from any point. The permanent register, 
which is seen from the back, has a total 
capacity of 10,000 fares ; if necessary, this 


A New PorvrasB_Le FARE REGISTER. 


the gangway to the foundry. There will be 
an office for the man in charge of the pat- 
terns and the remainder of the lower story 
will be used for storing the large patterns, 
and that part of the second and third floors 
above the sand bins is to be reserved for 
metal patterns. Shelves will be placed 
throughout the rest of the building, with 
passages between, so that ready access can 
be had to the thousands of patterns in regu- 
lar service. 

The extension, like the other buildings, 
will have iron stairways and will be as 
nearly firc-proof as possible. It will be 
divided by brick partition walls, 12 inches 
thick, with double doors, so that in the 
event of fire the flames can be kept from 
spreading. The brick walls are to be 20 
inches thick; there will be 20-inch iron 
girders resting on 12-inch columns on the 
first story, and 11 and 10-inch columns on 
the two floors above. The girders will sup- 
port 15-inch I beams, eight feet apart, and 
between these I beams brick arches will be 
turned. The roof will be formed by turning 
a brick arch similar to those supporting the 
floors, and will be filled at the top of the 
beams with concrete and covered with 
tarred paper and gravel. The water will 
be carried down through the columns. 

The Promenade street end will cover the 
artesian wells from which the manufactory 
is supplied with water. There a trench has 
been excavated and the bottom covered with 
concrete. A brick arch will be constructed 
over the pipes, which will afford a passage- 
way four and a half feet in width, to be 
entered through an arched opening opposite 
the foundry. 


can be made 100,000 or even 1,000,000. 
One valuable feature of this permanent 
register is the concealing slide, which can 
be set to cover the totals by means of a 
key, thereby concealing the permanent 
record from the conductor. This is con- 
sidered an advantage by many street 
railway companies, and quite essential by 
some, for the reason that if, on a busy day, 
the conductor should forget to ring.some 
fares (intentionally or otherwise), he is 
obliged to turn over all the money he has 
when settling, in order to save himself, as 
he does not know what the totals are. 

Although on the market but a compara- 
tively short time, the demand for these 
registers has been very large, the manu- 
facturers reporting the equipment of some 
15 roads throughout, together with a num- 
ber of orders from roads putting on 
additional cars. 

a 

— Poles are going up and wires are 
being strung for electric lighting in Goshen, 
N. Y., and the plant is expected to be in 
operation by May 1. 


—— The Cincinnati Edison Electric Light 
Company have secured the contract for 
lighting that city by electricity. Their bid 
was the lowest offered, being $84.90 per 
lamp, as against $144 per lamp, which the 
city is now paying to the Cincinnati Electric 
Light Company. 
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—— St. Clair, Mich., has voted to have a 
$15,000 electric light plant. 

—— The electric light plant at Fredonia, 
Kas., has gone out and gone away. 

—— The Souhegun Electric Light Com- 
pany, of Milford, N. H., has been petitioned 
into insolvency. 

—— The Louisiana Electric Light Com- 
pany lost seven miles of wire in the recent 
disastrous New Orleans fire. 








—— The two electric light companies at 
Burlington, Vt., are now one, the consolida- 
tion going into effect April 1. 


—— The Diamond Incandescent Lamp 
Company bas removed its factory from 
Lincoln, Neb., to Denver, Col. 


—— The people of Monticello, N. Y., 
have subscribed $7,000 of the $15,000 
necessary to put in an electric light plant. 


—— The proposition to bond the city of 
St. Clair, Mich., for $15,000 for the pur- 
chase of an electric lighting plant was carried 
last week by a vote of 348 to 36. 


—— Cheboygan, Mich., is split over the 
question whether the city ought to purchase 
the electric light plant, a private concern, at 
a cost of $9,000, or spend the same amount 
on sewers, 

—— The Belleville, Ill., Gaslight and 
Coke Company has increased its capital 
stock from $75,000 to $150,000, and will 
hereafter produce fuel gas and electricity 
for heating and lighting. 


—— Supervisor I. H. Loughran, N. J. 
Fowler and Joseph Broadhead are about to 
organize an electric light company at 
Walden, N. Y., providing the trustees will 
grant them permission. 


—— O. S. Platt, of Bridgeport, Conn., 
has entered suit against the Bryant Electric 
Company for infringement of patents on his 
switch contact. The case is on the calendar 
for the May term of the Circuit Court at 
Hartford.. 


—— At the annual meeting of the stock- 
holders of the Brush Electric Illuminating 
Company, of New York, held last week, the 
following directors were elected: David L. 
Einstein, Josiah M. Fisk, Julius Carton, E. 
Einstein, Kalmar Hass, W. L. Pomeroy, 
George R. Hardy, Paul D. Cravath, William 
Brown, Charles I. Marsh, Gaylor McFall and 
Frederick Darlington. 

-—— The plant of the electric light com- 
pany, at Sheboygan, Wis., owned by the 
German bank, has been sold to the Mattoon 
Manufacturing Company for $48,000. The 
new owners will make substantial improve. 
ments. The Mattoon company is interested 
in the Sheboygan Street Railway Company, 
and the new deal will result ultimately in 
transforming the horse car line into an elve- 
tric one. 

—— Capt. W. 8S. Schley, inspector of the 
third lighthouse district at Tompkinsville, 
S. L., has given out specifications for 10,500 
feet of armored cable similar to that fur- 
nished for the electric buoys in Gedney’s 
Channel by the Bishop Gutta Company, of 
New York. The new cable is to light a 
buoy to be located on the point of the South- 
west Spit, and will be operated from the 
power station on Sandy Hook. 


—— The Sheriff of Cumberland County, 
N. J., seized the movable property of the 
Millville Schuyler Electric Light Company, 
in Millville, N. J., and posted bills announc- 
ing the sale of the same on April 14, The 
company suspended operations a few weeks 
ago as a result of losing the contract for 
lighting the city and too brisk competition 
by arival company. The property was at- 
tached on complaint of W. H. Corbin, of 
New York, the principal creditor. 
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Crystal Palace Electrical Exhibition. 


SOME INTERESTING EXPERIMENTS WITH AL- 
TERNATING CURRENTS OF HIGH PO- 
TENTIAL AND LOW FREQUENCY. 


The exhibit of Messrs. Siemens Bros. and 
Company is among the most interesting at 
the Palace, and is made so to a large extent 
from the very instructive experiments shown 
by Mr. Simpson, who has charge of the al- 
ternating high potential apparatus. The 
alternating current generator is directly 
coupled to a vertical engine and has a ca- 
pacity of 40,000 watts (80 volts and 500 am- 
peres) at a speed of 400 revolutions per min- 
ute. This current at 50 volts pressure is 
transformed to 2,500 volts by means of the 
Siemens’ cable transformer. At the above 
pressure it is conducted to the lecture room 
where it is again transformed from 2,500 
volts to 52,000 volts, by a transformer with 
a capacity of 60,000 volts. Thistransformer 
is not insulated by means of oil. Itisa 130 
horse-power transformer and the respective 
windings are arranged as follows: Primary, 
50 amperes, 2,500 volts; secondary, 2 am- 
peres, 52,000 volts. It was designed by 
Messrs. Siemens Bros. and Company for 
their experimental work in connection with 
alternating currents, and with it many very 
striking experiments have been carried out, 
which, up to the present, it is claimed, were 
only attainable by the use of high frequency 
currents. The frequency in these experi- 
ments was 66 per second. The magnetic 
part of this transformer is made throughout 
of soft laminated iron, and comprises three 
vertical limbs, A’ B C (see engraving), united 
at the top and bottom by borizontal slabs D 
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and E let into the castings F and G, which, 
respectfully, form the base and cap of the 
transformer. Each of the castings F and G 
is provided with lugs, 7, gg, and the whole 
is firmly held together by means of bolts /, 
gy, passing through them. Almost the en- 
tire length of each bolt is covered with ebon- 
ite, so that the tendency for the electricity 
to arc across from the secondary to earth is 
reduced toa minimum. The cap F is pro- 
vided with an eye bolt for lifting purposes. 
In this manner two complete paths for the 
induction are provided, and consequently 
the limb A has twice the sectional area of 
either Bor C. Each of the limbs A B C is 
provided with a primary coil which is wound 
directly onto it with a conductor capable of 
carrying 50 amperes, special precautions be- 
ing taken with respect to insulation. The 
secondary winding is wound on frames aa, 
bh, cc, two of which are supported with 
each limb and are supported by porcelain 
insulators, as shown. An air space is left 
between each primary and the inside of the 
corresponding secondary, so that the latter 
is practically surrounded by an air insula- 
tion. Each frame is supplied with terminals 
and fuses, so that various combinations can 
be made with the separate windings at dis- 
posal. It need hardly be mentioned that the 
greatest care was taken with the secondary 
insulation. 

The following are some of the interesting 
experiments performed with this trans- 
former: A plate of glass about eight feet square 
and 21g mm. thick was separated from two 
metal discs bc, by means of ebonite distance 
pieces d, each 2 mm. thick, the whole being 
mounted on an ebonite stool. The terminals 
of the secondary winding were connected, 
respectively, with discs 6 and c, and, with a 
difference of potential of from 40,000 to 50,- 
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000 volts, the glass would be pierced in less 
than one minute. In all of the experiments 
the voltage in the secondary of the high ten- 
sion transformer is varied by varying the 
current in the field of the alternator. 

An enormous arc varying from one foot 
to two feet in length was produced with the 
high voltage current by means of the carbon 
mounted on the ebonite rods. When the arc 
was produced the voltage at once fell to 20,- 
000 volts, while before the arc was produced 
the potential was 50,000 volts. 

A large tank was connected toone termi- 
nal of the transformer and the other terminal 
to a large metal tray below the tank. When 
the current was turned on and drops of water 
allowed to pass from the tank above to the 
tray, the current would pass through the 
drop illuminating it as it fell and heating it 
to such a temperature that it would become 
steam before reaching the tray below. 

A bank of 500 incandescent lamps were 
lighted to full candle-power, which were 
connected in series, each requiring 100 volts, 
and hence requiring 50,000 volts to light to 
full candle-power. When one of the lamps 
was broken the others did not go out as 
usual with lamps working in series, but the 
lamps continued to burn, the current spark- 
ing across the terminals of the broken lamp. 
Among some of the experiments performed 
by Mr. Simpson with this current, whose 
frequency was 66 complete periods per sec- 
and, were several of Mr. Tesla’s experiments 
performed with very much higher fre- 
quency. 

The experiment with the two circular 
wires, one within the other, and connected 
with the terminals of the machine, showed 
the nodes as bright spots on the wires with 
great distinctness and regularity, these 
bright spots just appearing at 20,000 volts, 
and increasing in brigbtness as the potential 
was increased to 50,000 volts. When the 
condenser was used the brilliant effect of 
lighting the space between the two rings 
showed up much better. The experiment 
of Mr. Tesla with an exhausted glass tube 
in an electric field between two metallic 
plates was also shown with this current, 
which was of low frequency. 

Many other interesting experiments were 
made which Mr. Tesla bad previously made 
with currents of high frequency. Among 
those who witnessed these experiments were 
Lord Kelvin, Professor Crookes, Mr. W. H. 
Preece, Prof. Sylvanus P. Thompson, Wm. 
J. Hammer and others well known in elec- 
trical circles. 

At the close of the lecture it was notice- 
able that many of those present expressed 
the opinion that the experiments just per- 
formed with alternating currents of 50,000 
volts and frequencies as low as 66 alterna- 
tions per second, were, in many respects, the 
same as those shown by Mr. Tesla before 
the members of the American Institute of 
Electrical Engineers at Columbia College, 
at the Royal Institution in London, and re- 
cently in Paris. 

It has many times been asked whether with 
these currents of high frequency, or, in fact, 
with alternating currents in general, Ohm’s 
law holds perfectly true. Intryingto getan 
expression of opinion from several parties on 
this subject, various answers were given, 
and several wished to have some time to 
think over the matter and would makea 
statement in writing; accordingly, the follow- 
ing questions were sent to a large number of 
prominent electricians with the various 
answers received. Although at first sight it 
might appear that many did not believe that 
Ohm’s law holds good, I think, from. che 
statement made below, the majority think it 
does hold true when all resistances and all 
electromotive forces are taken into consider- 
ation: 

‘*Do you consider the phenomena of Mr. 
Tesla’s experiments are due to high fre- 
quency and high frequency currents alone? 

‘‘Do you consider that Ohm’s law holds 
perfectly true for alternating currents as 
well as continuous currents ? 

‘‘ For currents of high frequency as well 
as low frequency ?” 

For instance : 

“Taking the terminals of Mr. Tesla’s ap- 
paratus, with a difference of potential of 
thousands of volts, and connecting the same 


with a copper wire of low resistance, or by 
Mr. Tesla’s body, why should there not 
enormous currents flow ifC=E+R? Do 
you consider it due to the high frequency of 
the current ? 

‘‘Again, if 2,000 volts is all that is neces- 
sary to killa man, and if the resistance re- 
mains constant and the electromotive force 
rises to enormous values, why should not the 
current also rise toa very high value and 
produce the same result with a person in 
circuit ?” 

In answer to the above questions, Mr. W. 
H. Preece, of the Post Office Department, 
London, makes the following reply : 

‘* There can be no doubt that the success 
of Tesla’s phenomena is due to the combina- 
tion of high frequencies with high potentials. 
I do not think that either alone would pro- 
duce such brilliant effects. 

** There is no doubt that Ohm’s law hvulds 
perfectly true under all circumstances what- 
ever, but there are variations in dealing with 
alternating currents due to counter electro- 
motive forces arising sometimes from electro- 
magnetic, and sometimes from electrolytic 
effects, that cause departures easily calculable. 
The effect on the human frame is probably 
due to the counter electromotive force set up 
pth og decomposition of the liquids of the 
body. 

‘*These counter effects are developing 
themselves in directions we least anticipated. 
There is no doubt that an arc behaves itself 
as though it had self-induction, and self- 
induction is a phenomenon that is very little 
understood and often misapplied. It is a 
term frequently used to hide our ignorance.” 

Prof. D. E. Hughes makes the following 
statement regarding the above questions : 

‘* Regarding alternating currents of high 
frequency, I can only say that I have not 
much experience with such currents, but, 
from my own experiments on self-induction, 
I think I can fairly answer most of your 
questions. 

‘*1st. Do you consider the phenomena of 
Mr. Tesla’s experiments as due to currents 
of high frequency, and high frequency 
alone ? 

‘‘Mr. Tesla has not yet published his 
paper on this subject, but I believe he thought 
they were due to high voltage combined 
with high frequency, and in this I believe 
he is perfectly right. 

**2d. Do you consider that Ohm’s law holds 
perfectly true for alternating currents as 
well as continuous currents. 

‘*No. My own experiments, and I be- 
lieve all made by other experimenters, show 
that, with alternating currents, we have to 
contend with self-induction, which inter- 
feres greatly with any rapid transmission of 
alternating currents. In fact, I can imagine 
a voltage and high frequency so great that 
the best conductor would be almost opaque 
to electrical currents, and often air and other 
insulators will offer less resistance than a 
so-called good conductor.” 

Professor William Crookes says: 

“I certainly consider that the striking 
phenomena of Mr. Tesla’s experiments are 
due to the very rapid alternations he works 
with. I have not experimented sufficiently 
with Tesla’s apparatus to enable me to say 
how Obm’s law applies to his currents. 
Rubbing a cat’s back ora stick of sealing 
wax will give a half-inch spark. This is 
equivalent to an electromotive force of about 
10.000 volts. But you cannot manufacture 
current by passing the spark through a wire 
of, say, one ohm resistance.” 

Prof. W. E. Ayrton, of the City and 
Guilds of London Institute, states that: 

‘* To answer these questions would require 
one to write a paper on the theory of rapidly 
alternating and intermittent currents. This 
Icannot doat the moment, Iam sorry to 
say, but I may sbortly add, however, that 
the equation C = E + R certainly does not 
hold in such cases if by R you mean the re- 
sistance as measured with a steady current.” 

Mr. Gisbert Kapp, electrician for the firm 
of Johnson & Phillips, makes the following 
interesting replies: 

**T do not feel competent to give an opin- 
ion on Mr. Tesla’s experiments, as I have 
not made such experiments myself, but, 
wishing to comply with your request I give 
the following conjectures which might, per- 
haps, help in explaining the matter. 

‘ist. As to the physiological effects: We 
know that strong sound waves of sufficiently 
low periodicity may injure the drum of the 
ear, yet if we increase the frequency we get 
at last a note of so bigha pitch thatit does not 
affect the human ear at all. Also, with 
light: The white rays of an arc light can in- 
jure the retina, but if you only get the ultra 
violet rays there is no effect. I quite admit 
that these analogies are not very scientific, 
but, perhaps, there is something in them. 

‘2d. Self-induction effects: It is not the 
voltage which kills, but the current. Now, 
if, owing to the high frequency, the back elec- 
tromotive force of self-induction (which is 
proportional to u®) becomes very high, it is 
quite conceivable that the choking effect of 
the body is sufficient to prevent the passage 
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of more than a very few milliamperes, which 
current can be taken without harm. 

“3d. Skin effects: Lord Kelvin (Sir Will- 
iam Thomson) showed that a conductor car- 
ries alternating currents more on the skin 
than the interior, the effect being the more 
marked the larger the conductor and the 
higher the frequency. It is at least conceiv- 
able that the Tesla current passes principally 
along the very outermost layer of the skin 
and thus does not affect the vital parts of the 
body.” 

Mr. James Wimshurst, Esq., inventor of 
the Wimshurst machine, says: 

‘** Relative to your questions: 

‘ist. I may tell you that I was one of the 
many who had pleasure in witnessing 
Mr. Tesla’s interesting experiments, but I 
fail to see in them much, if any, more than 
a great expenditure of money and energy. 
A large part of the phenomena may be due 
to statical charges having fairly high fre- 
quencies. 

**2d. I consider Ohm’s law holds true for 
continuous currents, but that additional in- 
fluences are imparted when alternating cur- 
rents are used. 

«3d. Enormous currents are produced only 
by enormous energy. C = E + R for di- 
rect flow, but in Mr. Tesla’s experiments 
either the R was unknown or the necessary 
E was wanting. I think he would not ven- 
ture to complete the circuit, his body only 
being the R. High frequencies add to the 
R, but the frequency he used did not, 1 
think, so materially reduce the current as to 
make its quantity become less. 

‘*4th. In your last question you seem to 
omit the influence of chemical action pro- 
ducing resistance or back electromotive 
force.” 

Dr. John Hopkinson replied as follows: 

“TI do not give expression to hastily 
formed opinions, and your questions would 
require considerable time to frame thor- 
oughly satisfuctory answers.” 

Dr. J. A. Fleming makes the following 
statements: 

** You ask if Ohm’s law is true for alter- 
nating currents of high frequency. What is 
commonly called Ohm’s law is true as far as 
it goes, but it is not the whole of the story. 
When you are dealing with continuous or 
unvarying currents, the current strength is 
related to the impressed electromotive force 
in a very simple manner as expressed by the 
numerical law R=E+C. The moment 
you have to deal with alternating or varying 
currents we have to take into account, in 
addition to the mere ohmic or true resistance 
of the circuit, the induction or self-induction 
of the circuit. If the frequency becomes 
very considerable, the capacity of the circuit 
has to be considered as well; and the current 
strength is then related to the impressed 
electromotive force by a very complicated 
law which involves the resistance, inductance 
and capacity. Moreover, when the high fre- 
quency is employed the current in a copper 
wire is practically confined to the mere skin 
or surface of the wire. As regards the 
physiological effect of alternating currents 
of high frequency, it seems to be undoubtedly 
the fact that they are less injurious than 
currents of low frequency. The reason fur 
this is partly physiological as well as phys- 
ical. As a matter of fact, however, it is 
very interesting. When Mr. Tesla had his 
apparatus at the Royal Institution, following 
bis example, | tried the shock from his high 
frequency coil and was surprised to find 
how slight it was. It will need much more 
research before your questions can be prop- 
erly answered. As regards the flow of cur- 
rent in conductors under alternating electro- 
motive force, you will find that explained in 
my treatise on ‘‘The Alternating Current 
Transformer ” and the matter comes briefly 
to this: Ohm’s law as an‘expression of a fact 
in continuous current flow is no use what- 
ever as a rule for interpreting the greatly 
more complicated phenomena of alternating 
currents of high frequency.” 

Mr. Alexander Siemens, of the firm of Sie- 
mens Brothers & Company, says: 

‘*The questions on these matters are not 
very easy to answer and this must be my 
excuse for not doing so sooner. The experi- 
ments which we are now making appear to 
indicate that some of the Tesla experiments 
can be repeated with alternating currents of 
low frequency. A full answer to your first 
two questions can, however, only be given 
after a long series of careful experiments. 

‘‘Ohm’s law is certainly true for alter- 
nating currents as well as for continuous 
currents, also for high and low frequency. 
In your first example you overlook that it 
has not been proved that those enormous 
differences of potential really exist, and, 
further, that the source of electricity utilized 
in Mr. Tesla’s experiments is not capable of 
producing such large currents, if these dif- 
ferences of potential are produced. 

‘*T would compare this case(of Ohm’slaw 
being true under all circumstances) with that 
of the law of gravity. In a very complicated 
machine the latter law holds good, although 
the machine may be able to produce appear- 
ances which at first sight seem to contradict 
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the law of gravity. In a similar manner, the 
action of the potential difference may be 
considerably modified by the frequency, or 
by other causes, such as capacity, etc., and 
ou cannot neglect the surrounding circum- 
stances which may prevent the current rising 
in direct proportion to the increase in the 
difference of potential, although the resist- 
ence remains the same, at least apparently. 
It is, for instance, pure conjecture that the 
resistance remains coustant under the cir- 
cumstances which are mentioned in the second 
example.” 

r, James Swinburne, electrician of the firm 
f Swinburne & Company, is making some in- 
teresting experiments with alternating cur- 
rents of high potential, using about 100,000 
to 180,000 volts, which will be described in a 


you 


later article. The following statements were 
m by Mr. Swinburne in reference to the 
al questions : 


t. 1 do not think Mr. 'Tesla has dis- 
1, or claims to have discovered, any new 
phenomena. His experiments are more 
brilliant than those performed with Ruhm- 


kori coils or Wimshurst machines, because 
he brought more modern knowledge to 
be op the construction of his apparatus. 
The high frequency also enables him to get 
m brilliant effects where capacities are 
co ned, as, with a given electromotive 
force, the current into a condenser varies as 
the quency. 


I consider Ohm’s law bolds good at 
juencies. Of course, self-induction 
pacity become more important in de- 
tel ing the flow in any circuit, the higher 
quency; but Ohbm’s law holds all the 


If Mr. Tesla touched two poles whose 


pr il continued to differ by 2,000 volts 
he ‘ld be killed. If the frequency were 
ve gh, a copper conductor of low resist- 
au y, one ohm, would not take 2,000 am- 


for two reasons. In tke first place, the 
tor has some self-induction, and this 


Ww cause a back electromotive force, 
wh at a very high frequency, would re- 
duce the current considerably. In the second 
place, the initial induction of the different 
pa f the current stream would produce 
the in effect,’so that with a very high fre- 


the apparent resistance of the copper 
wi oup enormously. This ‘skin effect’ 
1 studied by Lord Kelvin (Sir William 
T! n) and others, and can be calculated 
size of wire conductor if the frequency 


1. The reason why Mr. Tesla was not 
killed is that as soon as he touched his trans- 


former the pressure ceased. It is the same 
as touching a small Wimsburst machine. It 
cal e many thousands of volts, but only 
on 1 circuit. 

n ordinary transformer is tested care- 
fully, it will be found that at full load the 
fall pressure is too great to be accounted 
for he resistance of the windings. The 
extra drop is due to magnetic leakage. This 


dri pends on the form of the transformer 

the frequency. By utilizing this 
ienon, Prof. E. Thomson produced 
t current transformers. In a trans- 
of the design used by Mr. Tesla, the 


dre the high frequency employed was 
so great that the instrument was incapable 
of gi.ing any appreciable current. 


hall be glad to show you our 130,000 
insformer, which will be on show at 
stal Palace very soon. I should be 
gla you will come and see it, and if you 
ibtful as to my statements, I shall be 
to kill you with acurrent of high 
cy pressure with some power be- 


R. E. Crompton, of Crompton & Com- 
vrites: 
lo not think that my opinion would 
ifficient value to affect the very iuter- 
question on which you are now ob- 
the opinions of the English elec- 
ngineers. Although I have consid- 
he questions and talked them over 
{r, Tesla himself, I cannot give you 
rs which are satisfactory to myself 
and which I should care to put forward as 
nion deliberately expressed by me. 
whole, however, I think the balance 
dence isin favor of the peculiar phe- 
nomena being due to a high frequency, 
Obm’s law does not hold perfectly true 
irrents of high frequency.” 
rhe following statements are made by 

. Sylvanus P. Thompson, F. R. 8.: 

‘ Unfortunately, having to be absent from 
London attending a funeral on the very day 
of Mr. Tesla’s lecture, I missed the great 
intellectual treat afforded to so many others. 
1 can, therefore, answer your queries from 
information received. 

Ist. Tesla’s experiments, so far as they 
relate to production of illumination in 
vacuum tubes that are disconnected or only 
connected by one electrode, are due to 
effects of high voltage rather than to high 
frequency. It has been known for years 
that such effects could be produced on a 
smaller scale by the discharges of ordinary 
Induction coils with low frequency breaks, 












but of high voltage. Tesla has shown them 
on a larger scale, and, by using high fre- 
quency as well as high voltage, has made 
the effects not only much more brilliant, but 
much more continuous. It must, however, 
be borne in mind that high voltage and high 
frequency are, in many cases, bound up in 
one another. If you drive an alternator at 
a higher speed, both volts and alternations 
o up. 

**2d. Do I consider that Ohm’s law holds 
true for alternating currents? This is not 
a matterof my opinion or any one else’s 
opinion—it is a question of fact. You might 
as well ask an engineer whether, in his opin- 
ion, the law of expansion of heat was true 
for liquids. It is not a matter of opinion at 
all. Obm’s law is certainly not true for 
alternating currents, unless you take into ac- 
count all the electromotive forces, those due 
to mutual and self-induction as well as that 
impressed on the circuit by the alternator. 
(See p. 629 of fourth edition of my Dynamo- 
Electric Machinery, 1892.) If you take all 
the electromotive forces into account and 
apply Ohm’s law, then your calculations 
will accurately represent the facts. But if 
you leave out of sight these other electro- 
motive forces, and suppose that the electro- 
motive force of the alternator is the only one 
present, then it will be found that the cal- 
culation does not fit the facts. 

‘« 3d. This reply answers the third question 
whether the law applies also to high fre- 
quency currents. Certainly it does, if (and 
that if is a big one) you apply in the calcu- 
lation all the other electromotive forces of 
reaction that actually arise in the case. 
Ohm’s law is only, after all, a statement of 
the proportionality which exists (and must 
exist) between an effect (the electric current) 
and its cause (the electromotive force). If 
you in your calculation leave out part of the 
cause, the calculation of the effect will be 
wrong. 

‘*4th. You ask why enormous currents 
should not flow through Mr. Tesla’s body 
when he touches the two terminals, which a 
moment before were ata difference of poten- 
tialof thousandsof volts? Please remember 
here, that in Tesla’s apparatus, with an induc- 
tion coil that has its secondary wires and its 
primary wires not in close geometrical rela- 
tion, and not wound upon a common iron 
core forming a closed magnetic circuit, there 
is a very great self-induction, and this, at 
high frequency, will produce a great reaction 
precisely as self-induction does in the so- 
called constant current alternating current 
apparatus of Stanley. The result is that 
there will be a tendency to the production 
of a constant (small) value of alternating 
current, perhaps about ;,55 ampere, and 
certainly not a tendency to Keep the volts 
constant. In this case Ohm’s law should be 
used the other way round: E=CR. When 
there is nothing across the terminals, R is 
enormous; sois E. When you join the ter- 
minals with the hands or with a copper wire, 
Ris small and E, therefore, becomes small 
also. 

‘*5th. Lastly, youask why thecurrent does 
not rise to very high values when the volts 
rise to high values? Thisis a simple result 
of the reaction due to self-induction. When 
the current rises, even a very little, it sets up 
reactions of an electro-magnetic nature, 
which produce counter electromotive forces, 
and, therefore, the volts. literally, are not so 
bigh. I doubtif the volts from one of Mr. 
Tesla’s hands to the other, while he was 
touching the terminals, were as much as 200 
volts; the current through his body, small 
though it was, damped down the volts. Re- 
member that at high frequencies every inch 
of straight wire will act as a ‘choking coil,’ 
and may produce relatively as great an effect 
as Elihu Thomson’s choking coils do in his 
low frequency currents whicb he uses for 
electric welding.” 

Mr. W. Taylor, of the firm of Harrow & 
Croydon, has made some very interesting 
experiments with alternating currents of dif- 
ferent frequencies, and the following are the 
statements he makes regarding the subject 
in question: 

‘* Not having had the opportunity of in- 
vestigating Mr. Tesla’s apparatus, I am un- 
able to say absolutely to what the results are 
due, but a number, if not all, of the effects 
he produced may be obtained without the 
high frequencies which he used. 

‘**T consider that Ohm’s law does not hold 
good for alternating currents as well as 
direct. Ohm’s law is only true for what 
may properly be called ohmic resistance, 
i. é., resistance measured as usual with a 
bridge, continuous current and galvanom- 
eter, nor does it hold good for high and 
low frequencies; in both these resistances 
there is an increase in apparent or virtual 
resistance. 

‘*In Tesla’s experiments the frequency is 
undoubtedly the main cause which prevents 
the passage of currents at high voltages. 
The absolute capacity of the apparatus may, 
however, have something to do with this. 

‘* The virtual resistance of a wire subjected 
to the passage of an alternating current is 
subject to two influences, the frequency and 
the diameter, and a constant also comes into 
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consideration depending on the position of 
the conducting wire. This must be added 
to the ohmic resistance, the greater the 
diameter, the greater the frequency, the 
greater the virtual resistance. 

“I consider that when speaking of a con- 
ductor or wire subjected to alternating cur- 
rents, the measurement of resistance should 
universally be divided into three parts: (1) 
Ohmic or true resistance, due to conductivity 
alone; (2) inductive resistance in the wire it- 
self; (3) inductive resistance due to position 
of the wire. By the time electricians under- 
stand the true theory of dielectrics, we shall 
not improbably have many more experi- 
ments carried out of such truly scientific 
value as those of Herr Oliver Lodge and 
Lord Rayleigh.” 

The following opinions were given by Mr. 
C. H. W. Biggs, editor of the Electrical En- 
gineer, of London; Edouard Hospitalier, 
Redactuer en Chef de L’ Industrie Hlectrique, 
of Paris; W. J. Hammer, of New York city, 
and others, 

C. H. W. Biggs, Esq.: ‘‘I should not like 
to express a definite opinion as to the cause 
underlying Tesla’s experiments, as sufficient 
time has not elapsed to allow me to study 
his results as I should wish; in fact, I am 
waiting for his written paper to be pub- 
lished by the Institution before attempting 
to decide the cause of the phenomena. 

*‘T hold most emphatically that Ohm’s 
law is true, under all circumstances, electric 
or magnetic. It bas been one of my aims 
in life to try and get folks to believe in the 
circuit and its interactions as sufficient to 
explain all the phenomena presented to us. 
lf we accept the theory of the circuit we 
have to accept the idea of three dependent 
quantities, pressure, resistance and resulting 
effect, whether we call that current in a 
conductive circuit, or lines of force in the 
magnetic. If resultant effect is not directly 
as pressure and inversely as resistance, then 
nature has produced an abortion, which I 
cannot believe. Ohm’s law holds good not 
only in electric matters but in every analo- 
gous branch of science with which I am ac- 
quainted, be it hydraulics, pneumatics, heat 
or sound,” 

Edouard Hospitalier, Esq., Paris: ‘‘I be- 
lieve Mr. Tesla’s experiments give us many 
phenomena which are only to be produced 
by currents of high voltage and high fre- 
quency. Obm’s law holds perfectly true, 
but all of the actions must be taken into ac- 
count, including self-induction, electrolytic 
actions, Ohmic resistance, etc. It is cer- 
tainly true that the ‘skin effect’ applies in 
this case, as shown by the experiments of 
Lord Kelvin (Sir William Thomson). Tak- 
ing a cylindrical conductor C with a contin- 
uous current or an alternating current of 
very low frequency, the whole of the wire 
is used to conduct the current as represented 
by rectangle A; as the frequencies become 
higher the central portion of the conductcr 
carries little or no current, as BC D, until 
at very high frequencies the ‘skin effect ’ is 
produced and only the very outer skin of 
the conductor carries the current, repre- 
sented by curve c.” 

Lord Kelvin (Sir William Thomsou): ‘I 
did not see Tesla’s experiments, my duty 
having kept. me in Glasgow. I have been 
informed that they included currents of 
moderate frequency, such as 1,400, and also 
of much higher frequencies, which I believe 
caused many of the astonishing phenomena.” 

W. J. Hammer, New York city: ‘‘In re- 
ply to your first question, it seems to me, 
after witnessing Mr. Tesla’s brilliant experi- 
ments in currents of high frequencies and 
some which I had the pleasure of witnessing 
atthe time of Mr. Tesla’s first lecture in 
New York, made by Professor Pupin, of 
Columbia College, with currents of very low 
frequencies, as well as similar ones shown by 
Mr. Simpson recently at the Crystal Palace 
Electrical Exhibition, which I bad the pleas- 
ure of witnessMg, that certain of the phe- 
nomena shown by Mr. Tesla are characteristic 
also of currents of low frequencies ; some, 
particularly where high potentials are em- 
ployed. Mr. Tesla’s and Dr. Pupin’s opin- 
ions would certainly be interesting on this 
point. 

**T do not see why Ohm’s law does not 
hold good if all the factors of an alternating 
current are considered. These, it seems to 
me, may be electro-static, electrolytic and 
electro-magnetic. Does not the counter 
electromotive force set up produce an ‘ in- 
ductive’ resistance (choking effect) of greater 
import than any ‘ohmic’ resistance? Fur- 
thermore, it seems, in Tesla’s experiments, 
that where the potential and rate of alterna- 
tion is raised to such an enormous degree the 
current passing is reduced practically to ni. 
If the self-induction were removed probably 
sufficient current would pass to cause death 
instantly. The general impression is, I be- 
lieve, that it has been the electrolytic action 
of the current upon the blood and tissues 
which bas produced death in those killed by 
electricity. 

**In answer to your last question, let me 
ask does the resistance remain constant? 
Lord Kelvin (Sir William Thomson) has 
shown that’ with alternating currents they 
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travel near the surface, and the higher the 
rate of alternation the nearer the surface, 
until the actual conductors traversed is a 
mere film and the resistance is probably in- 
creased. There may also be, in addition to 
the choking back of the current, a considera- 
ble transfer of the energy through the me- 
dium surrounding the conductor. 

‘*T should like to append the following as 
interesting from a physiological point of 
view: 

‘Tf, as it has been stated, a saw moving 
fast enough could cut off a limb without 
pain, rendering the use of anesthetics un- 
necessary; if our ears cease to hear sounds 
produced by insects whose rate of vibration 
are above a certain amount; if a platinum 
cauterizing wire is not painful where the 
heat vibrations raise it to white beat,although 
at a dull red and a consequent low rate of 
vibration it is very painful; if the violet 
end of a spectrum, with its high rate of vibra- 
tion, is not as painful to the eye as the colors 
lower down the spectrum of lower rate; is 
it not reasonable to suppose currents of ex- 
ceedingly high frequency will have no effect 
upon the nervous system, although those at 
lower rate may produce serious results?” 

FRANK C, PERKINS. 
London, Eng. 








AN 


ELECTRICAL 


LIBRARY. 
OPPORTUNITY FOR BEGINNERS. 


A Comprehensive, Carefully 
Selected, yet Inexpensive, 
List of Instructive 
Electrical Books. 


In response to the many inquiries from 
all parts of the country as to the best books 
for those who are desirous of becoming 
posted in the rudiments of Electricity in its 
various branches, and in an endeavor to 
afford beginners as wide a range of reading 
as possible for a comparatively small outlay, 
the Book Department of the ELECTRICAL 
REVIEW PUBLISHING COMPANY makes the 
following offer : 

We will send by express, prepaid, on 
receipt of $15.00, fourteen books by the 
most popular authors, especially adapted 
for a course of elementary reading, includitg 
the ELECTRICAL REVIEW for one year, as 
follows : 

PracticaL Exvectricity, - By Ayrton 
ELEMENTS OF E.Lectric Licut- 

By Atkinson 
By Badt 


ING, - - - - 
Dynamo TENDER’s HAND Book, 
INCANDESCENT Wirinc Hanp- 

By Badt 
By Botton 


Book, - . ‘4 
Tue Dynamo, . ‘ 
BELLS 


ELECTRIC AND ALL 


Asout THEM, - : By Bottone 
ELECTRICITY FOR ENGINEERS, By Desmond 
THe TELEPHONE, - By Dolbear 
ALTERNATE CURRENT MACHIN- 
ERY, - : - By Kapp 
INCANDESCENT ExLxctric Lieut- 

ING, - - - By Latimer 
A, B, C, or ELectricity, By Meadowcroft 
Evecrricity SIMPLIFIED, By Sloane 
ELECTRICIANS’ Primers (Theory and Prac- 
tice), 2 Volumes. 

ELECTRICAL REVIEW, - 
(52 Numbers.) 
The price of the above list is $18.00, and 
aside from the saving on cost, the student hus 
the benefit of an unexcelled selection from 
which he can derive the best practical results. 
REMEMBER: $15.00 buys 
all of the above, delivered to 


your office or residence. 


OnE YEAR. 





ELECTRICAL REVIEW 


April 30, 1892 








COMPANY, 

that makes a SPECIALTY of manufacturing 

ELECTRIC ARG LIGHTING APPARATUS 
FOR EVERY PURPOSE. 


NEW YORK, 


192 BROADWAY, 
Is the ONLY Company in the United States 














The A. F. Espersen Company, 
California building, Tacoma, Wasb., has 
issued some very interesting printed matter 


referring to the Arnold electric flexible | 


bracket and drop-light. 


J. H. Horne & Sons’ Company) 


have decided to build a new machine shop 
64 feet wide by 107 feet long, and have 
placed the contract for same with the Berlin 
Iron Bridge Company, of East Berlin, Conn. 


The New Equitable Building at | 


Des Moines is to have a very complete elec- 
tric light installation. 
been placed with the Chicago office of the 
Pond Engineering Company for one 25 and 
one 60 horse-power Armington & Sims en- 
gine, with foundation boxes. The Pond 
Company are also to deliver and erect these 


engines in Des Moines, with pipe connec- | 


tions and foundations. 


The Beacon Vacuum Pump and 


Electrical Company, of Boston, is 
making rapid strides in securing patronage 
from users of incandescent electric lights. 
The steadily increasing demand for the 
‘* Beacon” incandescent lamp since it was 
first introduced—only a few montbs ago— 
has been phenomenal. The ‘‘Beacon” Jamp 
people have had printed several thousand 
blotting pads made in the sbape of their 
lamp, with the name and address of the 
company neatly printed thereon. 


The Enterprising Luokenheimer 
Brass Manufacturing Company, of Cincin- 
nati, Ohio, are preparing for the World’s 
Columbian Exposition a most elaborate dis- 
play of their popular specialties in valves, 
sight feed lubricators, oil and grease cups, 
etc. They will also exhibit a complete line 
of bruss and iron goods, besides some novel- 


ties in steam whistles and sight feed lubri- | 


cators. They report business exceedingly 
brisk, being crowded with orders for their 
numerous specialties and receiving large 
contracts for special work for United States 
cruisers. 


ANTED-—Steady employment by 


a young man who has had four years’ 
experience in incandescent wiring and 
general electrical work. Can furnish goud 
recommendations and references, 


J, C. DAUTREMONT, 


{06 Madison Street, SYRACUSE, N. Y. 











HE advertiser desires a position; lamp 
or supply business; good New York | 


and Boston references. Has travelled three | 
years. Address : 
H. W. D., 


Care ELECTRICAL REviEw, New York. 





WM. A. ROSENBAUM, 
Electrical Expert & Patent Solicitor, 
177 TIMES BUILDING, NEW YORK CITY. 

Former manager, now successor to the patent 


——— heretofore conducted by The Electrical 
World, 





Contracts have just | 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 
Most compact 
fin size and 
cheapest. 90 





Discounttothe 
Trade and in 
quantities. 





J. H. BUNNELL & CO., 


Sole Manufacturers and General Agents, | 


76 CORTLANDT ST.,N.Y. | 


“A BIG HIT!” 
ryAN ADJUSTABLE HAMMER | 


WE CLAIM 
this is the Best, Cheapest, 
Loudest Ringing and Hand- 
somest Electric Bell in the 
United States. 


WRITE FOR PRICES. 














G. E. HORN & CO., 
(Successors To Hay-Horn Mra. Co.) 
63 South Canal Street, 
New Catalogue Ready. CHICAGO. 








MERICAN HIGH SPEED ENGINE, 
built of any required size and power, 
for all stationary and marine purposes. 
Makes 1000 or more revolutions per minute. 
Has no dead centers. Unequaled regula- 
tion. No skilled engineer required! Cheap ! 
Economical! Simple! Durable! 
For further information and Illustrated 
Catalogue, call on or address: AMERICAN 
ENGINE Co., Bound Brook, N. J. 





MACHINERY IN STOCK. 





Engine Lathes, 10 in. x 4 ft.; 11 in. x 5 ft.; 12in. x 
6 ft.; 14 in. x 6ft.; 16in. x6ft.; 18in. x8ft.; Qin. x 
8 ft., with tapes attachment; 22 in. x 12 ft. and 14 ft. ; 
24 in. and 26 in. x 16 ft.; 30 in. x 10 ft. and 18 ft.; 
36 in. and 38 in. x 20 ft.; 42in. x 12 ft.; 27 in. x 32 ft.; 
88 in. x 31 ft.; 96in. x 20ft. Fox Lathes, 13 in. x 
5ft.; 14in. x 5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, 12 in. x 5 ft.; 14in. x 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6 ft.; 36 in. x 8 ft. 

Planers, 16 in. x 16 in. x 3 ft.; 20in. x 20in. x4 ft.; 
24 in. x 24 in. x 6 ft.; 30 in. x 30 in. x 6 ft.; 36in. x 
36 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44 in. x 48 in. x 
22 ft.; 60in. x 49 in. x 24 ft. 

Friction Shapers, 15 in.. 16 in., 20 in., 22 in., 32 in. 

Crank Shapers, 6 in., 8in., 10 in., 12 in., 18 in., 16 
n., 17 in., 20 in., 24 in., 28 in. 

Screw Machines, Nos. 1, 2, 3, 4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6. 7, 8, Power Feed. 

Presses, Nos. 51, 52, 58, Ferracute; Nos. 1, 2, 3, 
Stiles & Parker. 

5 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1and2. 3 Cam Cutters. 

Bolt Cutters, 44 in. to 1 in., 4 in to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

C. D. and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 

PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. 
59 South Canal St., Chicago. Ill. 


LEATHER 
LINK BELTING. 








Pat. “‘American Joint.” 


SEND FOR REDUCED PRICES. 
American Leather Link Belt Co., 


MANUFACTURERS, 
72 Cliff St., New York. 
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are not built to work, but to seil. | 


Are you a sufferer? Then substi- 


tute the Law Batrrery and suffer 
no more. 


SOLE MAKERS, 


LAW TELEPHONE C0., 


85 John Street, § 
NEW YORK. a 
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Correspond with ws }eteve 


Standard Electrical Measuring Instruments, 


We make a great variety of Testing Instruments, such as Ammoters, Voltmeters, 
’ Galvanometers, Resistance Boxes, Photometers—in fact, everything that 
an electrician requires in making measurements of current, 
E. M. ¥., resistance, insulation, efficiency, etc. | 
your orders, and send for eur | 


lacin, 


ustra catalogue No. 1-66. 


QUEEN & CO., Makers, Philadelphia. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
IssuED ON APRIL 19, 1892. 








472,982 Conduit and trolley for electric railway 
systems; Charles W. Carll and James W. Phillips, 
Trenton, N. J. 

472.983 Signaling system; Henry A. Chase, Bos- 
ton, Mass., assignor to Albert Watts, same place. 

473,003 Heating and welding by _ electricity; 
Henry Howard, Halesowen, near Birmingham, 
England. 

473,024 District telegraph box; Charles Selden, 
Baltimore, Md. 

473,042 Electric clutch; Peter W. Willans, Lon- 
don, England. 

473,044 Conduit for electric wires; Charles H. 
Wilson, Chicago, I'l, assignor to the American 
Bell Telephone Co., Boston, Mass. 

473,045 Lightning arrester; Montraville M.Wood, 
Chicago. Ill. 

473 061 Electric lock; Charles H. Crockett and 
Chancellor C. Allen, Boston, Mass., assignors to the 
Boston Electric Co., same place. 

473,076 Electric arc lamp; Octave Paten, Paris, 
France. 

473,077 Armaturecore forelectric motors. 473,(78 
Armature ring; David Pepper., Jr., Philadelphia, 
Pa. 

473,089 Testing apparatus for trunk lines of 
telephone exchanges; Charles E. Scribner, Chica- 
go, Ill., assignor to the Western Electric Co., same 
place. 

478,105 Electrolytic apparatus for ing 
gold and other metals from their ores; George J. 
Atkins, London, England. 
| 473,117 Electrode for use in electro-metallurgical 
| processes. 473,118 Apparatus for producing alu- 
| minium or other metals; Paul Héroult, Lauffen, 
Switzerland, assignor to the United States Alu- 
| minium Metal Co., of New York. 

473.121 Electrical annunciator; Thomas W. Lane, 
| Boston, Mass., assignor to the Electric Gas Light- 





ing Co., of Maine. 








JOHN A. BARRETT, 


"“LEGTRIGAL ENGINEER & EXPERT 


13 PARK ROW, 


NEw’ YORE. 


PATENTS, 


Trade-Marks, Caveats, Copyright«, Reissues, 
Appeals and Assignments, procured in United 
States and Foreign Countries. Send mode! or 
sketch for free opinion as to patentability. High- 
est references. Address, 

S. G. FITZGERALD, Atty., 

| Equitable Building, 1603 F Street, 
WASHINGTON, D. C. 


‘aom 


























} 
THE S‘ANDARD OPEN CIRCUIT 
BATTERIES OF THE WORLD. 
OR 20 YEARS these Batteries have main- 
tained their ey over all others and 
stand to-day unequaled and unapproachable. 
Do not be imposed upon with inferior Batteries. 
| In order to assure yourself that you are getting 
the best batteries in the world, you need only see 
that the trade-mark ‘‘ Gonda”’ is on every cell. 
If the dealer does not keep them in stock, send 
| to us for circulars and prices. 
| THe Lectancuf Batrery Company, 
111 to 117 E. 181st Street. New York. 











The EVANS FRICTION running four Edison 


Boston. 


Pulleys 


sé H,’’ and 


mour Engine, 


Address, 


in the 


Thousands of H. P. in use driving dynamos 
and thousands of sets of Variable Speed Cone 
in operation driving all 
machinery. 

For information, send for dynamo catalogue 


for cone catalogue “‘ X.”’ 


kinds of 


EVANS FRICTION CONE CoO., 
85 Water Street, Boston, Mass. 


Dynamos with one 200 H. P. Mcintosh & Sey- 
Weeks Building, in 





EVANS CONES 
FOR 
VARIABLE SPEED. 
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